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EDITORIAL 


Tax DELINQUENT LANDS AND FORESTRY 


APHAEL ZON aptly calls the 
huge area of tax delinquent 
lands a 


cut-over and farm 


“new public domain” and likens it 


“n0= 


to our present public domain—a 

] 99 
man’s land. 
familiar with this problem in the Lake 


States but it exists in other regions. 


Foresters are most 


When lumbering began, optimism of 
the future was breaking its bounds. 
More mills invited to hasten 
the-cut and to “develop” the country. 


Counties mortgaged their incomes for 


were 


expensive improvements and in some 
cases local ambition caused them to 
be split up, only to double the ex- 
pense of county buildings and govern- 
ment. Why worry about the time 
when the timber is gone? Taxes will 
continue to come in, for will not the 
lands be into 
farms? Too few saw that but little 
of the cut-over land could be culti- 
vated profitably or that farming 
could be overdone. Many felt that the 
sooner the timber was removed the 
quicker we would get to the basic 


of the land. Strenuous at- 


cut-over converted 


values 
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tempts were made at colonization and 
settlement, but too often they brought 
disaster to the settler, the land and 
the county. In some cases it was be- 
lieved that a new crop of timber 
would follow the old-growth, but over- 
cutting and fires and the low produc- 
ing power of most of the areas, even 
for timber, blasted the hopes. The 
sufferers are not only the owners of 
the cut-over lands but the farmers, 
business people other small 
owners who must gradually assume the 
burden of taxes once carried by the 
timber. It thus happens that the 
poorer agricultural lands, unable to 
carry the tax 
loads, gradually approach a marginal 
character and may themselves have to 
accompany the cut-over lands to the 
scrap heap of delinquency. Once the 
lands are relinquished the 


and 


annually increasing 


cut-over 


county officers unfortunately make 
strong efforts to return the land to 
private ownership; frequently they 
succeed, but to what purpose?  Per- 
haps a little timber was left by the 


early loggers and has escaped fires, 
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or perhaps some second-growth has 
developed. There may be enough to 
entice a small operator to “buy in” 
the land for its timber, but as soon as 
it is removed the land is once more 
abandoned and reverts again to the 
county in worse condition, with agri- 
culture unthinkable and timber grow- 
ing questionable. 


As we look back we realize that 
taxing the timber land beyond its 
means was a process of “quick realiza- 
tion” for the county no less than for 
The more the counties 
spent the more the timber was taxed 
and the faster its owner felt forced to 
liquidate it. 


the owner. 


The present situation is the inevi- 
table “morning after” brought on by 
lack of foresight and planning, and 
it remains acute because of procrasti- 
nation and pusillanimity on the part 
In- 
stead of waiting for some stroke of 
luck to keep them out of bankruptcy, 
the officials must analyze the facts, 
acknowledge them as they are revealed 
and treat them constructively. The 
private owners cannot be expected to 
lead the way; too often the bulk of 
their land is of marginal character 
even for timber growing. There is 
need first for a community plan, com- 
mon sense in local expenditures, better 
protection against fires since they ac- 
celerate delinquency, and determina- 
tion of the amount that can profitably 
be spent on rehabilitation. Of course, 
some counties will try to pass the job 
of carrying the lands to the state or 
federal government. The state indeed 
has a big stake in the solvency of its 


of the counties in facing the facts. 
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counties and should share part of the — 


burden of rehabilitating their aban- 
doned lands. The federal government, 


however, should be called upon only | 


as a last resort or in special cases. If 
the burden is thrown wholly on the 
state or nation, the county drops into 
the position of receiving a dole and 
fails to develop an adequate incentive 


toward cooperation or to stand on its — 


own feet. 


The interest of the forester in tax 
delinquent lands is obvious; most of 
them were either recently cut-over or 
were mistakenly cleared for agricul- 
In the rehabilitation of these 
lands forestry, of course, will be given 
important consideration and the for- 
therefore himself 
ready and competent to serve as a 
consultant. To his forestry knowledge 
he must add a keen appreciation of 
the new economic discipline of land 
use raised by the shortsighted for- 
estry and agricultural policies of the 
past, lest his recommendations for the 
cure as far as the county treasury 
is concerned be more painful than 
the disease. He will be called upon 


ture. 


ester must make 


more often to determine how little and | 


not how much dare be spent for a 
new forest. He must guard himself 
against the temptation to recommend 


forestry on all lands available, and | 


when his knowledge of forest, lumber, 
and_ land-use 
recommendation 


dictates a 
another 


economics 
that 


use — 


might be more advantageous or that | 


nothing be done but fire protection or 
that the land be boldly abandoned to 


brush or grass, he must have the | 


courage to make 


it and risk the | 


EDITORIAL 


criticism of those of his colleagues 
who want every acre crowded to pro- 
duce its maximum of timber without 
heed to the cost or possible return. 
‘It will be a case of “good enough is 
best.” The county is the unit most 
intimately interested in the delinquent 
tax problem and possibly the least 
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capable of analyzing and solving it. 
Its officers should take the leadership 
in determining a solution but they 
will need common-sense 
help. The forester might well take 
the initiative in broaching to them the 
role that forestry might play in re- 
plenishing the county’s assets. 


competent 


RECOVERY OF WESTERN YELLOW PINE SEEDLINGS 
FROM INJURY BY GRAZING ANIMALS 


By G. A. PEARSON 


Director, Southwestern Forest and Range Experiment Station, Tucson, Ariz. 


The results of a seventeen-year record of the development of western yellow pine 
seedlings subjected to grazing damage change conjecture as*to their future to 
exact knowledge. Sheep and cattle do damage reproduction by killing it or retard- 
ing its growth, but the amazing recuperative powers of western yellow pine mitigate 
\the case against grazing animals. This article, by the leading authority on silvicul- 
ture in the Southwest, is accompanied by a remarkably eloquent set of illustrations. 


QUESTION repeatedly asked in 
Nee to grazing is, what be- 

comes of the injured pine seed- 
lings which are not killed directly but 
linger on in a dwarfed and deformed 
condition. Can such seedlings recover 
under continued grazing and, if so, 
will they grow into normal trees? In 
an endeavor to answer this question, 
87 western yellow pine seedlings and 
saplings of various sizes and degrees 
of injury were tagged, measured, 
recorded, and most of them _photo- 
graphed in 1914, in the vicinity of 
Fort Valley, near Flagstaff, Arizona. 
These trees were all over 6 inches in 
height, and mostly over 10 years old. 
Supplemental data on younger seed- 
lings have been obtained from records 
begun in 1919. 


RECOVERY OF LARGE SEEDLINGS AND 
SAPLINGS 


The original record was made by E. 
W. Nelson, a second one in 1920 by 
F. W. Haasis, and a third in 1928 by 
Hermann Krauch and B. R. Lexen. 
Annual examinations would obviously 
have given a more complete history. 
The deficiency in this respect, how- 
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ever, is not vital because the examina- 
tions of 1920 and 1928 gave a fair 
indication of damage for several years 
back. Heavy overstocking with both 
sheep and cattle continued up to 1921 
when there was a reduction in sheep 
on a part of the area. No effective 
reductions on the area as a whole took 
place until 1926. As originally plan- 
ned, the experiment contemplated hay- 
ing some of the trees on range grazed 
only by cattle and horses, and others 
on range grazed also by sheep; but 
because of administrative changes and 
known trespassing by sheep on _ the 
area from which they were to have 
been excluded, this phase of the study 
has been disregarded. 


Of the original 87 seedlings and 
saplings only 71 could be accounted 
for in 1928, due mainly to the disturb- 
ing effects of logging operations on a 
portion of the area. Seven had died 
and two had been damaged by porcu- 
pines to such an extent that they were 
dropped from the list. The heights in 


1914 ranged from 0.6 to 5.5 feet. Only. 


97 trees were actually injured at the 
time of the first record, and these 
were classed as moderately injured or 


) 


Sixteen of the 


RECOVERY OF WESTERN YELLOW PINE SEEDLINGS 


severely injured. Most of the injuries 
were caused by browsing, but some 
were caused by breakage. The remain- 
ing 30 uninjured specimens served as 
a control. 

In Table 1, the survival and condi- 
tion of the trees in 1928 is correlated 
with degrees of injury and original 
height according to the 1914 classifica- 
All of the 7 dead trees are in 
the lowest height class of the severely- 
Of the 15 surviving 
specimens in this group in 1928, 6 
were described as in poor condition. 
total were 
recorded as injured by grazing in 
1920, ten of which were in the original 
severely-injured class. 

In Table 2, the of height 
growth is correlated with injury and 
height as recorded in 1914. It is at 
once evident that in all injury classes 


tion. 


injured class. 


number 


rate 
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the taller trees made the most growth. 
Those in the two lowest height classes 
of the severely injured class, however, 
grew very slowly. This is in line with 
the high mortality and poor condition 
of the corresponding classes in Table 
1. The explanation is to be found in 
a heavy reduction of foliage due to 
browsing in or prior to 1914 and con- 
tinuing in many of the smaller speci- 
mens up to 1926. 

The severely injured trees were as 
a rule more completely defoliated than 
those classed as only moderately in- 
jured, exceptions occurring where the 
injury was in the nature of breakage 
rather than browsing. Loss of foliage 
results either from the biting of term- 
inals or from needle pulling, or a 
After a seed- 
ling attains a height of 3 feet, de- 


combination of the two. 


foliation is seldom as high as 50 per 


TABLE 1 


MORTALITY AND PRESENT CONDITION 


OF SURVIVING TREES IN 


RELATION TO ORIGINAL HEIGHTS 


AND DEGREES OF INJURY 


Height Average Condition and average heights in 1928 Number 
class height Excellent Good Poor Dead Total of trees 
1914 1914 % Ht. % Ht. % Ht. % Ht. % Ht. as basis 

Feet Feet Feet Feet Feet Feet Feet 

Severely injured 
0.6-2.3 1.0 5 10.0 41 3.8 23 1.8 Hl 1.8 100 3.0 22 
2.7-3.5 Sy 25 Oe 25 8.0 50 1.4 a= -- 100 5.6 4 
4.0 4.0 100 12.0 -- — 100 12.0 1] 
All 
classes 1.4 ll 10.0 37 4.4 26 Ie 26 1.8 100 Bhd 27 
Moderately injured 
1.2-2.5 IE? 67 9.0 33 Tels — — = _— 100 8.5 312 
2.8-3.7 3.4 100 14.0 _- — — -—— — = 100 =—:14.0 6 
4.5-5.5 Dall 100 17.8 — — — — — — 100 17.8 4 
All 
classes 2.8 82 12.0 18 TES = — — — HOO mela s7 yp) 
3 No injury 
1.0-2.4 1.7 100 6.9 — — — — — — 100 6.9 ul 
2.8-3.5 Be 86 10.4 14 Tis — - — -— 100 9.9 7 
3.6-5.3 4.1 100 122 — — — — — — OO mel 2:2 6 
All 
classes 2.9 90 9.7 10 Hees — -- — —- 100 9.5 20 
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cent but in smaller seedlings it is not 
uncommon to find as much as 90 per 
cent removed. Only under the most 
extreme grazing are any but the cur- 
rent year’s needles or shoots eaten, but 
if defoliation is nearly complete year 
after year there can be no great re- 
serve of old leaves, or of stored food. 
In the larger trees there is always a 
chance that one or more terminals will 
escape injury an occasional season, 
and thus the height and the total leaf 
surface are increased. After the height 
is about 3.5 feet, terminals are prac- 
tically beyond the reach of sheep, and 
at 5 to 6 feet they are relatively safe 
from cattle browsing. 

Of peculiar interest is the fact that 
the moderately trees have 
grown more than those which were un- 
injured at the beginning of the record. 
It is a common observation that sap- 
lings whose leaders have been bitten 
off put out exceptionally strong leaders 


injured 
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in years when they escape injury. 
This can take place, however, only if 
the tree has had a reasonably full leaf 
area during preceding years. ‘Trees 
which have assumed a bushy form as a 
result of repeated leader damage are 
likely to be older and to have denser 
foliage and lafger. root systems than 
uninjured trees of the same height. 
Some influence may be due to the 
fact, as noted by Nelson in the first 
report, that uninjured trees are difficult 
to find and for that reason were often 
selected in rocky situations or in 
thickets. Where 


were located in thickets, however, thin- 
nings were made in an attempt to 


control specimens 


eliminate excessive competition. 

The outstanding fact brought out by 
these records is that relatively few of 
the injured trees have died, and that 
most of them have assumed normal 
substantial 
growth. Thus, saplings 3 to 5 feet tall 


form and are making 


TABLE 2 


CROWTH OF SURVIVING TREES IN RELATION TO ORIGINAL HEIGHTS AND DEGREES OF INJURY 


Height Average height in feet Mean annual height growth in feet | Number 
class 1914 of trees 
Feet 1914 1920 1928 1914-1920 1920-1928 1914-1928 as basis 
Severely injured 
0.6-2.3 ileD 2.0 3.6 0.12 0.20 0.16 15 
2.7-3.5 oh 4.4 5.6 0.20 0.15 0.17 4 
a 4.0 6.8 12.0 0.47 0.65 0.56 1 
classes 1.8 2.7 4.4 0.15 0.21 0.18 20 
Moderately injured 
1.2-2.5 IE? 4.2 8.5 0.42 0.54 0.48 12 
2.8-3.7 3.4 7.6 14.0 0.70 0.80 0.75 6 
res Bol 10.0 17.8 0.82 0.98 0.90 4 
classes 2.8 6.2 la le7/ 0.57 0.69 0.63 ape 
No injury 
1.0-2.4 sy 3.8 6.9 0.35 0.39 0.37 7 
2:8=3:5 ond, 6.2 9.9 0.50 0.46 0.48 7 
press 4.1 US 12.2 0.57 0.59 0.58 6 
classes 2.9 5.8 9.5 0.47 0.48 0.47 20 
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in 1914 had grown to a height of 12 to 
18 feet in 1928. 

Although it has been demonstrated 
that western yellow pine has amazing 
capacity for recovery from mechanical 
injury, there are distinct limitations 
A tree 
If the 


leaf area is greatly reduced year after 


which must be recognized. 
can not grow without leaves. 


year growth will slow down, and death 
only a matter of time. As has been 
pointed out, the smaller the seedling 
the more susceptible to extreme de- 
foliation. The foregoing records are 
deficient in that they include few seed- 
lings below 1 foot in height, and none 
at all below 6 inches or about 5 years 


old. 
RECOVERY OF YOUNG SEEDLINGS 


Abundant germination in 1919 and 
good survival of these seedlings af- 
forded an excellent opportunity to 
study the effects of grazing in the 
early seedling stage. Numerous plots, 
mostly 5x20 feet, were established 
in the near proximity of the the 1914 
plots and also in other localities. In 
the first year, the were 
merely counted; but in the second 
year, after the initial heavy mortality 
which usually takes place at this 
stage, they were marked with num- 
bered tags attached to a wire pin 
driven into the ground. Table 3 
gives a record of survival and damage 
~ from 1919 to 1929, inclusive. 

Table 3 is a revision of Table 30 in 
Bulletin 1105,’ brought up to date by 


seedlings 


1Natural Reproduction of Western Yellow 


Bul. 1105, U. S. Dept. Agr., 1923. 
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adding data obtained after 1921. In- 
asmuch as the table was discussed in 
the above publication the comments 
here will be confined largely to recent 
developments especially the survival 
of young seedlings that have been 
browsed. Several relationships stand 
our clearly. 

Relatively few seedlings were 
browsed during the season of germina- 
tion, but these were killed outright. 
The plots on which appreciable first- 
year damage was recorded were heavily 
overstocked. 

In the year following germination 
(1920) much damage was recorded, 
and up until the October counts, 
nearly all that were browsed at all 
were killed by total removal of the 
crown. In _ the October-November 
counts, the division between killed 
and injured is approximately equal. 
In the third year, the per cent of 
killed fell off sharply, whereas the 
The pro- 
gressive relation between killed and 


per cent of injured rose. 


injured is more clearly brought out 
by Figure 1. After June, 1921, the 
record of injured is cumulative in the 
sense that it includes all plants show- 
ing injury at the time of the examina- 
tion but omits those which had _prac- 
tically recovered from previous injury 
and also those which had died. 

To what extent browsing contributes 
toward subsequent death of seedlings 
which are not killed at the time of 
injury depends upon a number of cir- 
cumstances of which frequency and 
severity of injury are important. It is 
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RECOVERY OF WESTERN YELLOW PINE SEEDLINGS 


“poyreur Jou st AraA00e1 ooyM aFeurep po sepnpouy , 
‘days pue sosroy ‘ape , 


0 Cf 1G = “87 Ve ¢ L 6  % = ‘= «¢ C= —= = ‘S 8-H ‘D ‘III 2% ld ‘PI 
I I § S L v 0 V © Gli I S50 0 See se \\e ey AMOS) TT lop ey 
0 SD - GQ - Or). GS Se - 2 SEO ee ey 0 ae a \ ce iS. 2) EL WO IE Oat Sa 
0 0 G OL Il ie 6 ¢ N30 0 0g eG) 0 Ne A[uo sasi0y J] lg “IT 
0 Se) UR Se = GS He. WS OS a= == 1G 6 == = i) 'S 8H ‘OD ‘T 1d ‘OL 
0 0 0 0 y 9 P S O- 0 Sa ee 0 SS Nis I [gq “A[uo sos10y *6 
OS6L PUNL CZéT §oissojy fo yinog 
ARN 
We 1S) WS Gr Tie Ge % ial lees eee Caen GOO 0 0 L 0 °S 8°H'D ‘2 9 epising -g 
0 0 0 € 0 Z 0 % 0 Oo 0 0 0 0 0 0 0 0 Sulzeis ou “g-¢ 101g “2 
0 0 Z I 0 Z 0 0 7 @ 0 0 0 0 0 0 0 0 Sulzeis ou ‘W-¢ 101g *9 
uipjuno py sul yf {o 183 
Si GS CF GS “Ge ie «& OT heh) aS ee S 0 0 0 fe 'S 8H ‘D Aq pazerg -c 
ulpjuno py Bul ff fo YI10 AJ 
0 0 0 0 0 G I I 0 O 0 0 0 0 0 0 0 0 AIS 11d 
ATuo “HYD Aq pezery “p 
0 L Clee cla ae SOTn 0 v = © 0 0 0 0 0 0 I 0 GS °92S 
[Uo “HH BD Aq pozersy “¢ 
Uu0NDnig £3770 4 740. 10a NJ 
0 OOL OOL OOL 09 os og R Y Or 0 0 0 0 0 8 0 eS BH ‘D Aq pazeryg -Z 
0 0 0 0 0 0 0 0 oy @ 0 0 0 0 0 0 0 0 Sulzeis ou “gz 10[g ‘T 
AayoA 1404 fo asvq 
fey, fy iy iy toy fel pL fay pL ful PLY uy PLM fy PL PLP 
eee PIO SuIZeIy) pue uoryB00'T 
6261 PCOL €26L Ze6l 1261 1261 0261 0261 0261 6161 616 : y 
7 @) ‘po ‘po = 37 @) = 7 @) sunt “AON "VIO “any oun ‘pO ‘any 


SNIZVYS AMT GANNLNI YO GATIIN WATWAN IVLOL 4O FIVINGIUAd 


panuyuoy—e aTaV |, 


(‘oaTe[NUINS [ZH eunf Joye poinfuy) “Surzers Aq—poinful 1o—pa]][ly{ UoreuULuias G[6[ JO Sssul[pses—T “oI 


9261 £261 2261 (261 (261 0261 261 26! 6161 6161 
"po 0 “0 ‘70 aune ‘AON ~ 490 ‘Boy aun 490 8ny 


JOURNAL OF FORESTRY 


N 


88 


es 00 


ol 


ot 


os 


09 


02 


o8 


06 


4uad Jaq 


RECOVERY OF WESTERN YELLOW PINE SEEDLINGS 


reasonable to assume that severe me- 
chanical injury handicaps a young 
pine which is struggling against ad- 
verse elements; but, barring extreme 
defoliation, this may not be true if 
mere existence rather than growth is 
Records show that many 
injured seedlings die a year or two 


concerned. 


later; but uninjured seedlings also die. 
In an effort to obtain concrete evi- 
dence on this point, records of indi- 
vidual seedlings were compiled as 
shown in Table 4. Survival of 1919 
seedlings injured the first time in 
1920, 1921, or 1922 was compared 
with that of seedlings of the same 
age and on the same grazed plots, 
which escaped iujury through the en- 
tire period of yearly record up to 
1925. The difference in per cent of 
survival between the injured and un- 
injured classes carried through the 
same period, though consistently higher 
for the uninjured class, is not strik- 
ing. On the whole, the difference 
in rate of mortality is less than one 
might expect. Instances are quite com- 
mon in which 1919 seedlings severely 
browsed in their third year and an- 
nually thereafter were persisting in a 
dwarfed re 10302 eee Such 
seedlings may live indefinitely, but 
they can not assume tree form until 
grazing damage subsides sufficiently to 
permit the development of a_ leader. 
The retarding effect of browsing upon 
the height growth during the seedling 
stage is shown in Table 3. 

That complete removal of the crown 
is fatal to young seedlings, has been 
noted in many field observations. A 
test in the nursery has been carried 
out in order to check these observa- 


condition 
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tions. Western yellow pine seedlings 
11% years old in drills were used for 
this experiment. 
in the eTrow 
throughout the summer, whereas older 
seedlings under field conditions usu- 
ally cease shoot growth early in july. 
On July 30, 1929, rows of seedlings 
were treated as follows: (1) Control; 
(2) Current shoots cut back to stubs 
about one-half inch long, leaving one 
or more fascicles of leaves; (3) En- 
tire current year’s shoot cut off leav- 


At this age seedlings 


nursery continue to 


ing only a rosette of primary leaves 
on the old stem, and (4) Entire crown 
removed except for an occasional pri- 
mary leaf. (Fig. 2) The treatment 
was duplicated September 15 on ad- 
joining rows. 

In May, 1930, before active growth 
began, the following results were ob- 
and (2) all 
seedlings living; row (3) more than 
half were dead; row (4) 
dead. (Fig. 2, A). No appreciable 
difference between the July 30 and 
September 15 treatments was observed, 


served: On rows (1) 


all were 


except that the surviving seedlings in- 
jured in July had made substantially 
more growth after the injury. All sur- 
viving injured seedlings had formed 
small shoots or buds below the point 
of injury. By the following August 
all seedlings in row (2) and the sur- 
viving ones in row (3) had made 
substantial growth but had formed no 
definite leaders. (Fig. 2, B and C). 

The conclusion is that if the stem 
is bitten off low enough to remove all 
of the leaves, death is certain. If 
only a few of the older primary leaves 
or cotyledons remain the same re- 
sults may be expected, because the pri- 
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mary leaves are short lived and soon 


fall off. If a fascicle of permanent 
leaves or several of the younger leaves 
remain, the seedling will probably 
survive. Apparently, the outcome 


hinges on whether or not defoliation is 
complete. 

Under 
during the second year of the life of 
a seedling is more than likely to 
This 
tensity of grazing 
the seedling. The larger the seedling 
the better the chance that a few ac- 
If the range 


range conditions browsing 


depends on the in- 
and on the size of 


prove fatal. 


tive leaves may be left. 
is severely overgrazed, however, the 
larger second-year seedlings and even 
older ones may be completely de- 
foliated. 

At the time Bulletin 1105 was writ- 
ten, the data showing that the actual 
killing of seedlings takes place mainly 
during the first two years after germi- 
nation were not credited with the im- 
portance that has later been attached 
to them. The occurrence of small 
areas of good reproduction within 
more extensive areas on which repro- 
duction has been destroyed generally 


often gave rise to speculation as to 
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attempts at explanation usually stopped 
with the assumption that for some 
reason grazing had been lighter on 
the well stocked areas than on the 
range as a whole. But it was not 
clear how, if the lighter grazing was 
accidental, it would continue to be 
light year after. year on the same 
small patches. It is now known that 
a lightening up of grazing during only 
the second year might account for the 
difference between success and failure 
of reproduction. 

Precautions should be taken against 
the browsing of seedlings especially 
during their second year, but also 
during the first third years. 
Damage after the third year is not to 
be disregarded; but, unless very severe, 
it will usually result only in retarding 
the height growth of the seedlings until 
such time as grazing conditions permit 


and 


the development of a main stem. 
Marked improvement in the grazing 
situation on the Colorado Plateau has 
taken place since Bulletin 1105 was 
published. In 1921 a substantial re- 
duction in numbers of stock was made 
in the locality of the plots in series 
8, Table 3. A decrease in the amount 


the cause for these differences. Early of damage followed. On other ranges 
TABLE 4 
SURVIVAL OF INJURED AND UNINJURED SEEDLINGS 
Original Survival 
number 1925 
Seedlings 12 t 
1. Survival from September, 1920 to May, 1925 ; bats 
Seedlings injured the first time in fall of 1920 (Practically all 
browsed before this time were killed). 60 15 
Seedlings uninjured in 1920 or later. 90 23 
2. Survival from spring, 1921 to May, 1925 
Seedlingstinj ured first time:inel 92 | eee ene ee 48 25 
Seedlingssuniny ured) inwl92 mors] aterss esas eee 56 38 
3. Survival from spring, 1922 to May, 1925 
Seedlings injured first time in 1922.) se) = eee 19 47 
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RECOVERY OF WESTERN YELLOW PINE SEEDLINGS 


severe damage continued, but as nearly 
as could be ascertained from plot 
records very few seedlings were di- 
rectly killed by browsing. In 1926, 
about half of the livestock, on an 
average, was removed from the forest 
ranges, and even more from ranges 
outside the national forests. The effect 
soon became evident. Damage con- 
tinued in places, but it was mainly in 
concentration areas. Young forest 
growth generally has taken a new 
lease on life. Where browsing has 
ceased or has become only intermit- 
tent, the larger seedlings and saplings 
_have responded by sending out new 
terminals and gradually assuming tree 
form. Seedlings below a foot in 
height, however, those 
whose leaf area had been considerably 
reduced, have been more slow in form- 
Seedlings of 1928, 1929 
and 1930 germination have been 
browsed very little as compared with 
what took place in 1919 and 1920, 
and instances of complete removal of 
Over the 
western yellow pine type as a whole, 


particularly 


ing leaders. 


crowns have’ been rare. 


with some local exceptions, present 
grazing conditions are most encourag- 
ing. The change is attributed, first, 
to a heavy reduction in numbers of 
stock; second, to a shortening of the 
grazing season at both ends, made 
possible by lighter-stocking on ranges 
below the pine belt; and third, to im- 
proved distribution of stock by fencing 
and by segregation of cattle and sheep. 


CONCLUSIONS 


The remarkable ability of western 
yellow pine seedlings to recuperate 
from grazing injuries is of great im- 
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Un- 
less completely defoliated, a young 
pine has a good chance to come back 
and grow into normal form, once the 


portance in forest management. 


damage ceases. If severe damage is 


repeated over a _ period of several 
years height growth is checked, and 
the vitality may be reduced to a point 
But 
after a seedling has attained a height 
of four to six inches, it is only under 
that 


likely to approach the danger point 


where death becomes inevitable. 


extreme grazing defoliation is 


year after year. Such conditions must 
be guarded against especially on bed 
grounds, around watering places, and 
other areas of concentration. 

Even more amazing and of more 
vital importance than the recovery of 
advanced seedlings are the possibili- 
ties of wholesale extermination of very 
Through the first 


year and until near the end of the 


young seedlings. 


second year after germination, pine 
seedlings if browsed by sheep or cat- 
tle are likely to disappear completely. 
Such will be the result whenever graz- 
ing is intensive enough to remove the 
entire crown or leaf surface. 

The practical application of these 
findings may be summarized as 
follows: 

Pine seedlings must be carefully 
guarded against grazing damage until 
they are at least three years old. After 
the third year the danger is appre- 
ciably less but this should not be in- 
terpreted as meaning that grazing can 
be disregarded because seedlings may 
be killed even after they are as much 
as a foot tall. 
duction is seldom complete and there- 


Furthermore, repro- 


fore there are nearly always small 


seedlings in need of special protection. 
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Saget 
A.—Injured September — 15, 
1929, photographed the follow- 
ing May before growth began. 
Except for autumn buds on 
living seedlings, the tops ap- 
peared practically as they were 
right after the injury. Treat- 
ments 1 to 4 apply in order 
from Yeft to right. No. 4 is dead. 


245626 


B.—Growth during first year 
after injury; photographed in 
October, 1930. 


C.—Seed bed in Octo- 
ber, 1930, showing July 
treatment (right) and 
September treatment 
(left). Here the injury 
classes 1 to 4 extend 
from right to left. In 
both instances all seed- 
lings in row 4 are dead. 


Be Sk SPS ee 
Cc 252181 


Fic. 2.—Survival of western yellow pine seedlings subjected to different degrees of 
mechanical injury. 
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pa: 19848A | 4920 491744. 


1914—Severely injured through rubbing and 
breaking by cattle. The main leader has been 
completely destroyed, and the laterals that. 
have taken its place have been severely in- 
jured. Height 4.0 feet. (Photo No. 19848A.) 


1920—The right hand lateral, shown in the 
1914 photo, has developed well and is be- 
coming erect. There has been no severe injury 
to this shoot since 1914. The basal branches 
have considerable mistletoe. Height 6.8 feet. 
(Photo No. 49174A.) 


1928—With the exception of the mistletoed 
branches at the base, this tree looks entirely 
normal and is growing vigorously. (Arrow 
indicates original height.) Height 12 feet. 


(Photo No. 230104.) 


1928 230104 
Fic. 3.—Tree No. 15. 


Nore: The records accompanying this and subsequent series of individual tree photographs 
are a digest of the original notes with no attempt to correct apparent discrepancies. 
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19854A 


1920 491654 


1914—Normal, uninjured seedling, partially 
protected by rocks. Height 1.0 feet. (Photo 
No. 19854A.) 


1920—The 1916 and 1917 growth partly bitten 
off in 1918. Three laterals have subsequently 
developed, one of which is slightly the longer. 
Oyster shell scale on about one-half of the 
1918 and 1919 needles. Height 2.7 feet. 
(Photo No. 49165A.) 


1928—Normal condition although growing 
rather slowly. Height 5.2 feet. (Photo No. 
230112.) 


Fic. 4.—Tree No. 44. 
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19866A 


1920 150528 


1914—Both terminal and lateral shoots have 
been severely injured and so many additional 
ones have come out that the seedling now has 
a very bushy appearance. It has been dam- 
aged in several consecutive seasons and has 
no definite leader. Height 1.2 feet. (Photo 
No. 19866A.) 


1920—The new leader is at least six years old 
(1914-1920). It shows some needle damage. 
The stem is crooked at the base and has many 
small lateral branches. Height 2.0 feet. (Photo 
No. 150528.) 


1928--Normal except for crook at base. Note 
the excellent top growth made since time of 
recovery. Also, note that the numerous basal 
branchlets (shown in the 1914 and 1920 
photographs) are dying off. Original height 
indicated by arrow. Height 5.0 feet. (Photo 
No. 230113.) 


Fic. 5.—Tree No. 53. 
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1914—Repeated browsing of the twigs and 
needles has resulted in a very crooked form. 
The removal of needles has greatly reduced 
the vigor of the plant. Height 1.5 feet. 
(Photo No. 198674.) 


1920—The terminal shoots of 1917, 1918 and 
1919 have been bitten off and the needles of 
the 1919 growth have been browsed. Height 
1.8 feet. (Photo No. 150527.) 


1928—Still bushy and flat topped, with thin 
crown. Recovery is doubtful. No height 
growth has been made since 1920. Original 


height indicated by arrow. Height 1.8 feet. 
(Photo No. 230114.) 


Fic. 6.—Tree No. 54. 
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19865A 


230116 


1914—The leader and the laterals have been 
bitten off, and the needles have been severely 


browsed. Height 2.0 feet. (Photo No. 19865A.) 


1920—Top growth resumed from a lateral in 
1916. The 1920 growth was damaged by tip- 
moth and lower branches defoliated by live- 


stock. Height 6.0 feet. (Photo No. 150526.) 


1928—The tree is now normal, except for a 
slight crook, and is growing vigorously. Note 
how the basal branches have died. Original 
height indicated by arrow. Height 11.0 feet. 
(Photo No. 230116.) 


Fic. 7.—Tree No. 58. 
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19873A 


1920 150517 


1914—Nearly all of the needles as well as the 
growing shoots have been eaten off. Bad 


crook at 1: foot above base. Height 1.6 feet. 
(Photo No. 19873A.) 


1920—Crooked and slow growing. A definite 
leader 6 years old has formed. This has been 
injured by tipmoth and some of the needles 
have been browsed. Height 2.1 feet. (Photo 
No. 150517.) ; 


1928—Slightly crooked but apparently thrifty. 
The recovery is remarkable, considering the 
excessive grazing damage. Note how the bad 
crook shown in the 1914 photo is gradually 
being eliminated. Original height indicated 
by arrow. Height 4.0 feet. (Photo No. 230117.) 


Fic. 8.—Tree No. 61. 


1914 


19872A 


230118 


1920 rH 150516 


1914—This tree has made fairly good growth 
in spite of the severe grazing damage. The 
lower branches have been almost completely 
defoliated. The terminal shoot has been re- 
placed by two laterals which have good foliage 
at the tips. Height 2.8 feet. (Photo No. 
19872A.) 


1920—-No recent damage apparent; good re- 
covery. Height 5.3 feet. (Photo No. 150516.) 


1928—The tree is normal and growing vigor- 
ously. Note how the basal branches are dying 
off. Original height indicated by arrow. 
Height 9.2 feet. (Photo No. 230118.) 


Fic. 9.—Tree No. 62. 
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19870A 
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1920 150525 


1914—The top and one of the main laterals 
have been broken off, and nearly all of the 
needles have been browsed. Height 1.4 feet. 
(Photo No. 19870A.) 


1920—Still bushy with numerous small, slow 
growing laterals. Some of the 1918 and 1919 
needles have been browsed. Note, however, 
that the crown area has materially increased 
since 1914. Height 1.3 feet. (Photo No. 
150525.) 


1928—Entirely recovered from grazing damage 
and growing well. Original height indicated 


by arrow. Height 3.1 feet. (Photo No. 
230119.) 


Fic. 10.—Tree No. 66. 


HASTENING THE GERMINATION OF WESTERN PINE SEEDS 


By GEORGE R. JOHNSTONE anp TEMA SHULTS CLARE 


Department of Botany, University of Southern California 


The hastening of germination to reduce nursery losses and costs is of importance 

to forest nurserymen. The authors throw additional light upon the subject and 

report their experience with a chilling treatment, which they find to be an im- 

portant factor in hastening germination, and that the optimum length of the 

chilling period varies with the species. Although the species studied are not 

generally looked upon as of commercial importance, they do have significant 
economic importance on the southern California watersheds. 


ERMINATION studies of Pinus 
(5 torreyana, reported at the 1927 

meeting of the Pacific Division 
of the American Association for the Ad- 
vancement of Science, have been con- 
tinued and extended to include four 
other species: Pinus coulteri (Coulter 
pine), Pinus sabiniana (digger pine), 
Pinus cembroides var. monophylla (one- 
leaf pifion), and Pinus tuberculata 
(knob-cone pine). 

Preliminary experiments showed that 
dormancy occurred in the seeds of these 
pines. Low percentages of germination 
were found in all species after the un- 
treated seeds had been in moist soil at 
a temperature range of from 20° to 
25° C. for three months. Pinus torreyana 
yielded a high percentage of germina- 
tion, however, when it was planted early 
in the winter in soil out-of-doors. It is 
probable that all five species germinate 
well under natural conditions where the 
temperature falls below 10° C. But, in 
reforestation projects, pine seeds are 
sometimes planted too late in the South- 
ern California region to receive the 
benefits of the Jow winter temperature 
and the moisture of the concomitant 
rainy season. In such cases special treat- 
ment can be employed to hasten germi- 
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nation. Furthermore, it has been recog- 
nized that any treatment which might 
hasten the germination of pine seeds 
would reduce the period of exposure of 
such seeds in the seed beds, or in the 
field if planted directly, to the ravages 
of rodents and other menacing agencies. 


RELATED INVESTIGATION 


Much of the fundamental work deal- 
ing with dormancy in seeds has been 
done by Crocker (3). Various methods 
have been devised to break the dor- 
mancy or to hasten germination. Each 
type of dormancy may be broken by 
one or more special methods of treat- 
ment. The freezing temperature method 
has been used with success in hastening 
germination. Jacobs (6) in his attempt 
to shorten the after-ripening period of 
Pinus lambertiana (sugar-pine) tried 
mechanical injury, steeping in hot water, 
electrical stimulation, acid immersion, 
soaking in tap water, and freezing tem- 
perature. He also used many combina- 
tions and found the one consisting of 
soaking for four days and freezing forty- 
eight hours was the most successful. 
Larsen (9) working with Pinus monti- 
cola (Western white pine) showed that 
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the combination of soaking in water and 
air freezing was beneficial in shortening 
the after-ripening period. 


MOISTURE AND CHILLING TREATMENT 


Cold storage of seeds at a tempera- 
ture above 0° C. has also been used 
successfully in hastening germination. 
Furthermore, this factor alone or in 
combination with other factors has been 
used rather extensively in hastening the 
germination of certain angiospermous 
seeds. Davis (4) who refers to the more 
important literature on this subject 
found that after-ripening of the seeds of 
Cornus florida could be hastened by a 
continuous method of chilling, while a 
discontinuous method of cold storage 
proved more effective with seeds of 
Sambucus canadensis and Berberis thun- 
bergii. The most extensive use of the 
continuous method of cold storage for 
hastening the after-ripening of gymno- 
spermous seeds seems to be that of 
Barton (1) who found that chilling 
hastened germination in pine seeds and 
for all practical purposes decided that 
the germination of short-leaf, slash, and 
loblolly pines was improved by chilling 
at 5° C. for one month and long-leaf 
pine seeds germinated best when chilled 
at 0° C. from one to two months. Strat- 
ification at low temperature in the later 
work of Barton (2) proved successful 
with a number of different gymno- 
sperms. Pinus banksiana, Pinus laricio, 
and Pinus ponderosa gave a more 
prompt production of seedlings after 
stratification for two months at 5° C. 
Pinus lambertiana and Pinus excelsa 
gave an increased germination percent- 
age after three months stratification at 
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10° C. Pinus koraiensis germinated 
equally well after storage for three 
months at 5° C. or for one or two 
months at 10° C. Cupressus macrocar pa, 
Picea canadensis, and Picea excelsa pro- 
duced the most seedlings after storage 
at 0° or 5° C. for one month. Sciado- 


pitys verticillata germinated well in the | 


warm greenhouse (around 20° C.) after 


three and one-half months, but was not | 


benefited by low temperature treatment. 


| 
! 


| 


Taxodium distichum responded to one — 


month at 5° C. Pinus cembra and 
Sequoia sempervirens produced no seed- 
lings due particularly to poor seeds. Of 
the five species reported in the follow- 
ing investigation, Pinus coulteri alone 
was included in the work of Barton (2). 
Rose (13) found that storage of the 
seeds of Pinus strobus for four months 
at 3° to 5° C. in wet sand increased the 
germination by 32 per cent as compared 
to the germination of similar seeds from 
dry storage. Lakon and Grisch (8) 
stored moist seeds of Pinus strobus for 
30 days at a temperature range of 8° to 
12° C. followed by 14 days at 22° to 
27° C., and obtained complete germi- 
nation. 


HYDROGEN PEROXIDE 


Hydrogen peroxide treatment of seeds 
to hasten germination seems to be of 
less general use than the moist cold 
storage method. Pack (11) stated that 
hydrogen peroxide would not force the 
germination of non-after-ripened seeds 
of Juniperus. Massee (10) used hy- 


drogen peroxide as a fungicide for seed — 


treatment and found that germination 
of seeds so treated was retarded. But, 
in some cases the plans from treated 
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seeds were distinctly larger at the end 
of three weeks than those from untreated 
seeds. Schmidt (14) in one test, soaked 
the seeds of Pinus strobus in one per 
cent hydrogen peroxide for 16 hours, 
and from these seeds he obtained 81 
per cent germination in 60 days; while 
in another test, the seeds of this species 
were soaked in one per cent hydrogen 
peroxide for 27 hours and yielded 80.2 
per cent germination in 40 days. 


PURPOSE OF THIS INVESTIGATION 


This brief review of the literature 
indicates that the work on hastening the 
germination of pine seeds is somewhat 
incomplete. Therefore, the purposes of 
the following experiments are to show: 
first, that chilling on ice may be an im- 
portant factor in hastening germination; 
and second, that the optimum length 
of the chilling period varies with the 
species. The optimum chilling period 
is used to represent the minimum num- 
ber of days in moisture at a temperature 
of 0° to 2° C. which results with the 
highest percentage of germination in the 
shortest number of days. 


MATERIALS AND METHODS 
SEEDS 


The pine seeds which were used in 
the following experiments were obtained 
from two sources. The seeds of Torrey 
pine (Pinus torreyana Parry) of the 
1928 crop were purchased from Mr. 
Hartman of La Jolla, California, while 
the seeds of the other four species (Pinus 
coulteri Don., P. sabiniana Dougl., P. 
cembroides Zucc. var. monophylla Voss., 
and P. tuberculata Gord.) of the 1929 
crop were obtained during October of 


the same year through the courtesy of 
Mr. Bodine of the Los Angeles Forestry 
Department, Henninger Flats Reforesta- 
tion Reserve. The names of all five 
species are used according to Jepson’s 
(7) Manual of the Flowering Plants of 
California. 


SEED TREATMENT 


Seed treatment dealing with cold 
moist storage as a factor in hastening 
germination included: 


1. Dry storage at room temperature. 

2. Selection by floating the lighter 
weight seeds out on water while the 
heavier and better quality seeds sank to 
the bottom. 

3. Soaking 24 hours in running tap 
water. 

4. Chilling seeds on ice for varied 
periods followed by planting in soil. 


These topics form the outline for the 
methods of seed treatment. The details 
of the treatment are presented in the 
following paragraphs. 


l. The length of the storage period 
at room temperature ranging from ap- 
proximately 22° to 25° C. varied ac- 
cording to the time when the experi- 
ments were started; and since most of 
the experiments were repeated for each 
species, this variable was accounted for 
by giving the date of the beginning of 
each experiment. 

2. The cutting test showed, as one 
might expect, that the seeds of better 
quality were also those which were 
heavier and sank in water. Such seeds 
were used for all the experiments ex; 
cepting Experiment I with the seeds of 
Pinus torreyana and Experiments IX 
and X with the seeds of Pinus tuber- 
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culta. The latter seeds were the small- 
est, and for these the cutting test did 
not check with the floating-out test. 
Therefore, no selection of the seeds of 
this species was made but they were 
taken at random from the general stock. 

3. After the seeds were so selected, 
or taken at random, they were soaked 
in running tap water for 24 hours. 

4. Some of the seeds thus prepared 
were planted directly in soil for con- 
trols, while others were transferred to 
ice. The chilling process consisted in 
placing the seeds in cloths well spread 
out on ice. The seeds and ice were 
then completely enclosed with heavy 
wrapping paper and stored in a cork 


The chilled seeds 


were removed from the ice in lots of 


insulated chamber. 


10 at five-day intervals and planted 
directly in moist soil. A series of 9 to 
12 plantings was made for the first ex- 
periment with each species. Therefore, 
the periods of cold storage ranged from 
5 to 60 days. Sixty days seemed to be 
too short for some species, so the num- 
ber of plantings was increased to 17; 
thus the maximum length of the chilling 
period was increased to 85 days when 
the experiments were repeated. The seed 
beds were prepared in large galvanized 
sheet-iron pans, 24 x 30 inches, by 
adding sifted loam soil to form a layer 
about 3 inches deep. Wooden partitions 
were placed at intervals of two inches 
to isolate the 10 seeds of each planting. 
After the soil had been used once it 
was discarded and replaced with fresh 
soil. The seed beds were maintained in 
-a basement at a temperature range of 
19° to 25° C. The planted seeds were 
covered with about one-half inch of soil, 
excepting those of Pinus tuberculata on 
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which about one-eighth of an inch of | 
soil was used. The seedlings of this 


species did not seem to grow up through 
the soil so readily when covered too 


deeply. The moisture supply in the soil | 


was maintained by adding water at three 


or four day intervals throughout the 


course of the experiments. Less water 
was supplied to the seeds of Pinus 


tuberculata since they seemed to decay | 


quickly in excessive moisture. 
CRITICISM OF THE METHODS 


Although the methods of seed treat- 
ment are simple and practical they lack 
the accuracy of the more or less expen- 
sive temperature-controlled equipment 
as well as the more uniform conditions 
for treatment of the seeds in the soil 


at the higher temperature following the — 


chilling on ice. However, the tempera- 
ture of the propagation room did not 
vary more than 4.44° C. during a period 
of several months. 


RECORDING DATA 


Observation of the germination of the 
seed was recorded as having germinated 
seed was recorded as having germinated 
as soon as the hypocotyl appeared above 
the soil. Two experiments for each spe- 
cies were carried out so that one might 
serve as a check for the other; and, in 
several instances the cold storage period 
in the second experiment was increased 
since it appeared that longer chilling 
might prove more beneficial. 


GERMINATION RESULTS 
PINUS TORREYANA 


Seeds of Pinus torreyana were used 
in Experiments J and II. The results, as 
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shown in Table 1, indicate that chilling 
is beneficial, since 90 per cent germi- 
nated in the set of seeds which had been 
on ice 25 days while at the same time 
only 40 per cent germinated in the con- 
trol and only 30 per cent of the-seeds 
which had been on ice five days. This 
experiment was started April 27, 1929, 
and germination continued up to De- 
cember 6, 1929. 

Experiment II was started December 
17, 1929 to serve to some extent as a 
check for Experiment I. Seeds from the 
same crop were used in both experi- 
ments, and the results are similar. How- 
ever, the four instances of complete 
germination in the second experiment 
indicate that the longer periods of cold 
storage are particularly beneficial. The 
percentage of germination shows a 
steady increase up to the 25th day of 
chilling, when complete germination in 
the shortest period of time is reached. 
Due to an error the last planting in the 
second experiment was made on the 


60th day instead of the 50th. In this set 
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DAYS ON ICE FOLLOWED BY DAYS IN SOIL. 


PERCENTAGE OF GERMINATION 


Fic. 1—The germination of Pinus torreyana 
seeds as related to days on ice followed by 
days in soil from the data of Experiment II. 
Each line represents the progress of the germi- 
nation of each set of 10 seeds in the soil. 


the radicles of all the embryos were 
protruding from the seed coat when the 
seeds were transferred from the ice to 
the soil, and by the third day in the 
soil the hypocotyl appeared. 


TABLE 1 


RESULTS OF THE GERMINATION FOR Pinus torreyana IN EXPERIMENT I, STARTED APRIL 27, 1929, 
AND EXPERIMENT II, BEGUN DECEMBER 17, 1929 


Days Days in soil Maximum Minimum days in Total number 
on before germination soil for maximum days on ice 
ice germination in per cent germination and in soil 

Experiment numbers 

I II I I I i I Il 
0 37 36 80 40 179 93 179 93 
5 23 19 100 30 188 68 193 13 
10 ol AL 80 50 148 54 158 64 
15 19 21 70 80 40 108 55 123 
20 21 16 80 90 78 103 98 123 
25 16 11 90 100 44, 33 69 58 
30 18 21 90 100 60 oe 90 65 
35 20 16 90 90 69 30 104 65 
40 29 18 60 90 50 32 90 12 
45 24 13 80 100 59 27 104 W@ 
50 33 — 80 — 179 — 229 — 
60 — 3 — 100 — 3 — 63 
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This high percentage of germination 
of Torrey pine seed is due, not only to 
the cold moist storage treatment, but 
also to the excellent quality of the seed. 
The floating out test, which consisted of 
eliminating the light weight seeds from 
the surface of the water in which the 
seeds were placed, yielded 95 per cent 
of heavy seeds with a specific gravity 
greater than that of water; while, the 
cutting test gave 98 per cent high qual- 
ity seeds. However, the floating out test 
was used only in selecting the seeds for 
Experiment II, which may account to 
some extent for the difference in the 
results. In addition to this variation in 
the selection of seed, the longer period 
in dry storage may have influenced the 
germination in Experiment II. 

The optimum chilling period is the 
same for the two experiments. The 
data indicate that 25 days is this opti- 
mum period and seems to be specific 
Under other condi- 
tions, it is understood that this opti- 
mum period is subject to variation. 


for this species. 


The data on the germination percentage 
from Table 1, ihe 


shown graphically in Figure 1. 


Experiment are 
Of 
the four curves representing complete 
germination, the one which represents 
the germination of the seeds chilled 25 
days show complete germination in the 


shortest period of time. 
PINUS COULTERI 


The procedure for the treatment of 
the seeds of Coulter pine, which were 
tested in Experiments III and IV, was 
the same as in the foregoing experi- 
ments, and the results are shown’ in 
Table 2. Each 


of four plantings 
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yielded 100 per cent germination while | 
four others gave only 90 per cent. The | 


best record seems to be that of the 
seeds which had been on the ice for 


45 days and in the soil 24 days before | 


complete germination had taken place, 


making a total of 69 days from the 


beginning of the experiment. The seeds 


which had been on ice for 25 days | 
gave complete germination after being | 


in the soil for 59 days making a total | 


of 74 days from the beginning of the | 
Although it is true that | 


experiment. 
90 was the percentage of germination 
of those seeds not chilled in Experi- 
ment III, it required 162 days or more 
than twice as long for this percentage 


DAYS ON ICE POLLOWED BY DAYS IN SOIL, 


PERCENTAGE OF GERMINATION. 


Fic. 2.—The graphs represent the effects on 


germination of Pinus coulteri seed by varying = 


the periods on ice. To avoid confusion of lines 

only half of the data from Experiment IV are 

used and each graph was started on the ordi- 

nate at a point corresponding to the number 
of days on ice. 
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of germination to occur. Therefore, it 
is evident that chilling greatly hastens 
the germination of Coulter pine seeds. 

Experiment IV was planned as a 
check on Experiment III to determine 
if better germination could be ob- 
tained in less time by increasing the 
length of the moist cold storage period. 
The results of Experiment III seem to 
indicate that this might occur; there- 
fore, chilled seeds were planted every 
fifth day for 85 days. The control in 
Experiment IV finally showed 20 as 
the percentage of germination. The 
seeds which were chilled for periods of 
jess than 60 days showed correspond- 
ingly lower percentages of germination. 
The results of these experiments as 
shown in Table 2, also indicate that 
chilling the moist seeds of Coulter pine 
hasten their germination. The optimum 
chilling period for this species seems 


to be 45 or 60 days. This is shown 
graphically in Figure 2. The broken 
line represents 100 per cent germina- 
tion in the shortest period of time. 

According to Barton (2), sample 
plantings of Pinus coulteri of 10 seeds 
each after stratification at 0°, 5°, and 
10°C. for one, two, or three months 
yielded a germination from 80 to 100 
per cent in 19 to 25 days after plant- 
ing in a flat in the greenhouse; while 
none of the untreated seeds of this 
species had germinated at the end of 
50 days. 


PINUS SABINIANA 


Seeds of digger pine were used in 
Experiment V and VI, and the results 
of the effect of moist storage on the 
germination are shown in Table 3. 
Here again the seed treatment was the 
same as in the foregoing experiments. 


TABLE 2 


GERMINATION RESULTS FOR Pinus coulteri FROM EXPERIMENT III, STARTED OCTOBER 25, 1929, 
AND EXPERIMENT IV, STARTED JANUARY 5, 1930 


Days Days in soil Maximum Minimum days in Total number days 
on before any germination soil for maximum on ice plus 
ice germination in per ,cent germination days in soil 

Experiment numbers 
Ill IV Il IV UI IV ll IV 
0 64 53 90 20 162 60 162 60 
5 36 48 70 70 113 105 118 110 
10 20 22 90 60 122 100 132 110 
15 20 ily 80 20 110 95 125 110 
20 21 19 90 100 Si 84 77 104 
25 23 14 100 50 59 21 84 46 
30 18 9 100 60 81 44 111 74 
35 14 11 90 90 56 48 91 83 
40 15 13 100 90 29 70 69 110 
45 10 8 100 80 24 69 69 114 
50 10 -- 90 — 60 — 110 
55 = ey — 90 — 19 — 74 
60 = 14 _ 100 — 14 — 74 
65 = 9 — 90 — 25 — 90 
70 — 13 -— 90 — 27 = OT, 
5 ate 8 = 90 — 15 — 90 
80 — 10 — 90 -- 17 — 97 
85 — 1 — 90 — 12 — 97 
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The results in Table 3 show that the 
highest percentage of germination was 
only 80, which occurred among the 
seeds that were chilled for 45 days in 
Experiment V, and 50 days in Experi- 
ment, VI, as compared to 40 per cent 
germination in the control, and even 
lower percentages for the other seeds. 
One may conclude, therefore, from the 
data in Table 3 that cold moist storage 
hastened the germination of digger pine 
seeds, and that 45 days is the optimum 
chilling period. 


PINUS CEMBROIDES VAR. MONOPHYLLA 


The seeds of one-leaf pinon have 
been used in Experiments VII and 
VIII, and the results are shown in 
Table 4. The data for Experiment VII 
show a germination of 50 per cent for 
each group of seeds which were chilled 
for 20 days and 30 days compared to 
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40 per cent in four other groups of 
seeds and no germination in the con- 
trol. 

The results, as shown for Experi- 
ment VIII, are somewhat better than 
those for Experiment VII. The seeds, | 
which were chilled for 30 days and 65— 
days, show a ‘germination of 90 per 
cent; while, neither the control nor the 
seeds which were chilled for 25 days — 
show any germination. The data in 
Table 4 show that cold moist storage 
hastens the germination of one-leaf 
pinon, and that 30 days is the optimum 
chilling period. 


PINUS TUBERCULATA 


Seeds of Pinus tuberculata were 
tested in Experiment IX and X. The 
results are shown in Table 5. In Ex- 
periment IX the seeds which were in 
cold moist storage for 15 days showed 


TABLE 3 


THE EFFECT OF MOIST COLD STORAGE ON THE GERMINATION OF THE SEEDS OF Pinus sabiniana; 
EXPERIMENT V WAS STARTED OCTOBER 25, 1929, AND EXPERIMENT VI WAS STARTED JANUARY 5, 1930 


Days Days in soil Maximum Minimum days in Total number days 
on before any germination soil for maximum on ice plus 
ice germination in per cent germination days in soil 

Experiment numbers 
V VI V VI Vv VI V VI 

0 9 = 40 a 146 — 146 — 

5 134 a 30 = 177 = 182 me ' 
10 87 22 50 10 166 22 176 2 
15 75 = 30 — 161 — 176 
20 15 — 30 — 156 — 176 — 

25 30 28 50 30 157 58 182 83 
30 18 23 50 20 152 30 182 60 
35 20 11 40 30 147 25 182 60 
40 23 13 50 40 129 70 169 110 
45 18 15 80 40 137 51 182 96 
50 — 10 — 80 — 60 — 110 
55 ~- 5 —- 20 — 12 — 67 
60 — u -— 40 = 14 — 74 
65 — 9 — 50 — 18 — 83 
70 — 13 — 20 — 26 — 96 
75 — 15 — 10 — 15 = 90 
80 — 16 — 30 — 20 — 100 
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the highest percentage of germination 
which was 80, while the seeds which 
had been chilled for 20 days and 30 
days, yielded a germination of 70 per 
cent. The control planting showed a 
germination of 60 per cent; but its 
rate was much less than that of the 
chilled seeds, since it had only 40 per 
cent that had germinated when the 
three groups mentioned above had 
reached their maximum germination. 
The results of Experiment X, in 
Table 5, show six plantings of seeds 
with 80 as the percentage of germina- 
The seeds, which had been in 
cold moist storage for 35 days seemed 
to be benefited most because 80 per 


tion. 


cent of these seeds germinated after the 
shortest total number of days on ice 
and in the soil. The 
showed that 20 per cent of the seeds 
of Pinus 


dissection test 


tuberculata were of good 


quality, while 89 per cent were heavy 
enough to sink in water. 


DIscussION 


Exposure of the seeds of Pinus tor- 
reyana, Pinus coulteri, Pinus sabini- 
Pinus mono- 
phylla, and Pinus tuberculata to the 
moisture and the temperature of melt- 


ana, cembroides var. 


ing ice hastened their germination. The 


optimum period for such exposure 
varied with the species and to some ex- 
tent with the period in dry storage pre- 
ceding the cold moist storage treatment. 
The results of Experiments I and II, 
Table 1, show that 25 days of cold 
storage on ice are the optimum for the 
seeds of Pinus torreyana due to the — 
fact that the seeds which had been 
chilled for this period had the highest 


percentage of germination in the least 
total number of days which was 69 


TABLE 4 
RESULTS OF THE EFFECT OF COLD MOIST STORAGE ON THE GERMINATION OF THE SEEDS OF 
Pinus cembroides var. monophylla 1N EXPERIMENT VII STARTED NOVEMBER 25, 1929, AND 
EXPERIMENT VIII STARTED JANUARY 5, 1930 


Days Days in soil Maximum Maximum days in Total number 
on before any germination soil for greatest days on ice 
ice germination in per cent germination and in soil 

Experiment numbers 

Vil VIII VII Vill VII Vill VII Vill 

0 0 0 0 90 90 90 90 

5 49 28 40 90 28 95 33 

10 22 22 20 25 22 35 32 
15 23 14 20 69 14 84 29 
20 26 16 50 88 23 108 43 
25 Ml — 30 48 — 73 — 
30 26 16 50 55 53 85 83 
35 21 i 20 50 17 85 by 
40 16 1] 40 31 65 A 105 
45 26 15 40 61 65 106 110 
50 28 17 40 56 81 106 131 
55 16 12 40 58 49 113 104 
60 18 2a} 20 25 30 85 90 
65 - 18 — — 39 — 104 
70 4 — 60 = 40 — 110 
75 - 8 — — 35 — 110 
80 — 3 — 60 — 30 — 110 
85 — 19 — 20 _ 25 = 110 
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and 58 respectively in the two experi- 
ments. 

It is well known that Pinus tor- 
reyana has a very limited distribution 
in nature occurring only on the eroded 
hills on both sides of the mouth of the 
Soledad River near the Pacific coast 
north of La Jolla, California and on 
Santa Rosa Island which is located 
about 70 miles west of Santa Monica, 
California. There is probably no cor- 
relation, however, between its ende- 
mism and requirements for germina- 
tion. Some additional information is 
being obtained in a comparative study 
now in progress of the seeds and the 
requirements for their germination for 
Pinus torreyana from the mainland 
near La Jolla California and from 
Santa Rosa Island. It is a fact how- 
ever, that the seeds of Pinus tor- 
reyana which are restricted in nature 
to a warm temperate oceanic climate 
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require a shorter optimum period of 
cold treatment than the seeds of a 
strictly mountainous species such as 
those of Pinus coulteri which were 
found in Experiment III to have an 
optimum period of 45 days on ice and 
60 days in Experiment IV. These 
periods were followed by 24 and 14 
days respectively in the soil for com- 
plete germination. 

Seeds of Pinus sabiniana and of 
Pinus cembroides var. monophylla are 
more irregular in their behavior than 
those of either Pinus torreyana or 
Pinus coulteri. The seeds of Pinus 
sabiniana showed an optimum period 
for cold treatment of 45 days, which 
were followed by 80 per cent germina- 
tion in Experiments V and VI; while 
the seeds of Pinus cembroides' var. 
monophylla required only 30 days of 
cold treatment which were followed by 
50 and 90 per cent germination re- 


TABLE 5 


SHOWS THE EFFECTS OF MOIST COLD STORAGE ON THE GERMINATION OF Pinus tuberculata SEEDS 
IN EXPERIMENT IX STARTED OCTOBER 25, 1929, AND EXPERIMENT X STARTED JANUARY 5, 1930 


Days Days in soil Maximum Minimum days in Total number 
on before any germination soil for maximum days on ice 
ice germination in per cent germination and in soil 
Experiment numbers 
IX Xx Ix XxX IX xX Ix xX 
0 Bi 17 60 30 38 83 38 83 
5 16 M7. 20 60 16 78 21 83 
10 13 ts 60 60 25 57 35 67 
15 15 ra 80 60 26 31 4) 46 
20 72 12 70 60 28 69 48 89 
25 16 14 60 40 23 21 48 46 
30 18 9 70 30 18 16 48 46 
35 13 11 40 80 13 18 48 53 
40 ii 6 50 60 18 13 58 53 
45 10 8 50 80 18 15 63 60 
50 — 10 — 40 — 10 — 60 
55 — 5 ~~ 80 — 12 — 67 
60 = 3 — 50 — 14 — 74 
65 -- 9 — 80 — 9 = 74 
70 — 4 — 80 — 13 — 83 
75 — 8 — 80 — 14 — 89 
80 — 9 — 60 — 16 — 96 
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VII and 


spectively 
Vil. 

The seeds of Pinus tuberculata seem 
to have two optimum periods for cold 
treatment which may be due to the 
difference in the age of the seed. The 
data for Experiment IX show an opti- 
mum period of 15 days of low temper- 
ature treatment followed by 80 per 
cent germination in 26 days; while the 
data for Experiment X indicate an 
optimum of 35 days at the lower 
temperature followed by 80 per cent 
The seeds 
which were used in Experiment X, 
being approximately 3 months older, 
may have developed secondary dorm- 
ancy. 


in Experiments 


germination in 18 days. 


The effect of cold storage on seeds 
is explained in the literature (4, 2). 
Seeds which store their food as oil 
often require low temperature treat- 
ment according to Davis (4) to break 
the dormancy or to hasten the germ- 
ination. During the exposure of such 
seeds to low temperature, preferably 
above 0°C., the oils are changed to 
sugar while the rate of respiration is 
low. After the chilled seeds are trans- 
ferred to a higher temperature and 
the other usual conditions for germ- 
ination, respiration is accelerated, not 
only, because of the influence of the 
higher temperature but also due to 
the higher percentage of readily respir- 
Pack (12) found such 


changes taking place in the seeds of 


able sugar. 


Juniperus. 
SUMMARY 


1. Seeds of Pinus torreyana (Torrey 
pine), Pinus coulteri (Coulter pine), 


Pinus sabiniana (digger pine), Pinus 
cembroides var. monophylla (one-leaf 
pifion), and Pinus tuberculata (knob- 
cone pine) after-ripen more quickly 
and yield a higher percentage of germ- 
ination after exposure to the tempera- 
ture of melting ice for optimum periods 
than without such treatment. 


2. The optimum cooling periods at 
the temperature of melting ice for the 
following species of the genus are 25 
days for Pinus torreyana, 45 and 60 
days for Pinus coulteri respectively as 
shown in the data for Experiment III 
and IV, 45 days for Pinus sabiniana, 
and 30 days for Pinus cembroides var. 
monophylla. 

3. The optimum period in cold moist 
storage proved to be different for the 
seeds of Pinus tuberculata in the ex- 
periment started during October and 
those which were planted two and one 
third months later. 
the optimum cold storage period was 


For the former 


15 days followed by 80 per cent germ- 
ination after 26 days; while for the 
latter the period was 35 days followed 
by 80 per cent germination after 18 
days at the higher temperature of ap- 
proximately 25°C. 
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GROWTH OF PULPWOOD IN MAINE 


By P. T. COOLIDGE anp W. C. WHEELER 


Consulting Foresters, Bangor, Maine 


Data on two cruises, made at long intervals, of each of two areas in the spruce 
region of the Northeast and offered here, show what has actually happened in 
the way of growth. The gain in the merchantable stand through growth in the 
smaller merchantable sizes that was expected from ocular observation, is not indi- 
cated by the data. The comparison, the authors feel, renders caution necessary 
in prophesying growth in this region, and suggests both the importance of basing 
estimates of growth on actual counts of growing stock and the necessity for more 
specific information on the areas of types if general estimates of growth are based 
on growth by types. 


HE NEED of more accurate in- 

formation pertaining to regional 

growth is emphasized repeatedly 
by the recurrence of serious questions 
of business and forest policy. 

The writers happened to cruise cer- 
tain areas in northern Maine, in part in 
1917 and in part in 1921, and the same 
areas again in 1927. A comparison of 
certain data from these two cruises af- 
fords significant information pertaining 
to growth. 

The land in question bears all old- 
growth timber. Very little has ever 
It has been culled for 
sawlogs for many years, with 14- and 
15-inch stump diameter limits for 
spruce until about 1917, and by 1927 
reduced to 10 inches. No pulpwood 
has ever been cut. 


been burned. 


Actual losses through budworm at- 
tack began about 1918. Approxi- 
mately one-third of the spruce and 
balsam fir was killed by the spruce 
budworm attack, or lost by subsequent 
windfall, which is still to some extent 
in progress. These lands have suffered 
average insect and windfall damage 


for northern Maine. As a result of 


907 


cutting and insect attack, the canopy 
half 


opened, varying from almost complete 


is, roughly speaking, about 
opening on limited areas in softwood 
types, to but little change in canopy 
in hardwood types. The openings now 
bear excellent reproduction, which may 
be roughly described as of 


“Christmas-tree” size in 1927. 


about 


Considering the absence of burns, 
and the selective method of logging 
employed, it would be expected that 
land of this kind would be in the best 
Nevertheless, 
the most significant disclosure from 


condition for growth. 


comparison of the data from the two 
in 1927 
fewer trees of the smallest merchan- 


cruises is that there were 
table sizes, 6 and 8 inches, than in 
1917 or 1921. Cutting of sawlogs had 
obviously reduced the numbers of the 
larger trees, but even on an area where 
there had been but little cutting, both 
large and small merchantable trees 
had been lost, and growth from ad- 
vanced reproduction had not yet in- 
creased the smallest merchantable 
SLZES. 


The two estimates were made by the 
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same methods, namely by cruise lines 
run at intervals of one-half mile, with 
quarter-acre plots taken every ten 
The timber was tallied in 
In this article, vol- 


chains. 
two-inch classes. 
ume of timber by diameters is esti- 
mated at average figures for Maine, 
the same being used for each cruise. 
While these volumes are not exactly 
correct, they afford a simple method 


the 


The purpose of the cruise 


of comparison between two 
cruises. 
was the same in each case, and the 
same amount of care was given to se- 
cure accurate work. 

Cutting areas were too irregular to 
permit reliable comparison of recently 
cut-over areas with areas which had 
been cut several or many years before. 
In general, cutting occurred in the 
softwood softwood-hard- 


wood stands, and not in the hardwood 


and mixed 
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areas. The scale of the logs cut be- 
tween the two cruises, converted into 
cords as if the trees had been fully 
utilized for pulpwood, is divided by 
the acreage of each area to determine 
the cut per acre, but it should be noted 
that not the whole, but only portions 
of each area were actually cut over. 

Although the work was insufficient 
in amount and in extent of territory 
to give results which can be considered 
conclusive for the region, and although 
as a commercial cruise it lacked the 
precision ordinarily given to scientific 
work, nevertheless, both the methods 
and the results suggest that somewhat 
similar investigations applied more ex- 
tensively, would give valuable infor- 
mation pertaining to growth in large 
territories. 

The results are given in the tables 
accompanying this article. 


TABLE 1 


COMPARISON OF STAND 


Area A Number of trees per acre Cords per acre 
Spruce Balsam fir Spruce Balsam fir 
D. B. H. 1917 1927 1917 1927 1917 1927 1917 1927 
6 7.82 TA 13.59 10.31 34 3l 08 44 
8 hs 6.88 10.28 5.96 62 56 84 49 
10 7.47 5.10 5.36 1.98 1.05 aff A) .28 
12 5.69 2.46 els 44 1.19 ay 24 09 
14 2.36 1.05 .20 .06 68 30 .06 02 
16 89 38 015 005 34 14 01 — 
18 16 alli! — —— 08 05 — — 
20 .06 01 a —— 04 01 = — 
22 .005 .005 — —— = == _— — 
Total 31.975 23.205 30.595 18.755 4.34 2.60 2.48 1.32 
Summary in cords 
Spruce Balsam fir Total 
Cruise: LORI <2 ee eee 4.34 2.48 6.82 
Amount cute... see ee es ES2 02 1.34 
Netty) Roget IE Agra 3.02 2.46 5.48 
Crise dQby cs ne en ee 2.60 1.32 3.02 
INet- loss is.) 20 ee eee 42 1.14 1.56 
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Area A contained 30,000 acres net, 
forested, with 5 per cent of the total 
area excluded as waste (unrestocked 
burn, open bog, and water). The data 
are based on about 750 quarter-acre 
sample plots in each cruise. 

Area B contained 11,300 acres net, 
forested, with 6 per cent of the total 
area excluded as waste (unrestocked 
burn, open bog, and water). Based 
on about 300 quarter-acre sample plots 
in each cruise. 

Besides loss by the budworm and 
by subsequent windfall of green trees 
exposed by the opening of the stand, 
there was also some loss due to ordi- 
nary logging waste, and to windfall 
occasioned by opening the stand in 
that way. 

Comparing Areas A and B, the loss 
per acre on Area A was about 0.16 
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cords per year (10 growing seasons), 
and on Area B, 0.21 cords per acre 
per year (7 growing seasons). Not- 
withstanding the 
ting on Area B, 
and in fact part 
occurred before 1921. 
loss was due to the greater extent of 
spruce flat in this area. This was 
mapped as 35.5 per cent in 1921 and 
25 per cent in 1927, whereas on Area 
A spruce flats were mapped as 13.5 
per cent in 1917 and only 4 per cent 
in 1927. 
in the two cruises was due to the fact 


small amount of cut- 
the loss was greater, 
of the budworm loss 
The greater 


The difference in mapping 


that the proportion of softwood had 
been so much reduced at the time of 
the second cruise, that areas previous- 
ly mapped as spruce flat were ex- 
cluded from this classification. 
Comparison of differences by types 


TABLE 2 


COMPARISON OF STAND 


Area B Number of trees per acre Cords per acre 
Spruce Balsam fir Spruce Balsam fir 
D.-B. H. 1921 1927 1921 1927 1921 1927 1921 1927 
6 12.90 7.70 4.26 5.84 55 33 18 25 
8 135 6.68 2.62 2.40 1) 55 PA) .20 
10 9.93 5.81 63 52 1.39 81 .09 07 
12 5.06 3.15 08 .07 1.06 66 .02 01 
14 1.96 2.10 — — DL 61 — — 
16 59 .76 — — es 29 — — 
18 ae, As) — — .06 ye — — 
20 ll .08 — — 07 .05 — — 
22 — 01 — ~- = 01 — —_ 
Total 44,42 26.54 7.59 8.83 5.05 3.43 50 53 
Summary in cords 
Spruce Balsam fir Total 
Criiseal OD les asa Se ee a 5.05 50 5.55 
POMOUN ER CULG ee as ee 15 (none) 15 
ta nee fe 4.90 50 5.40 
(Criisen 92] we se ees 3.43 53 3.96 
ING OES) ee ee eee 1.47 (Net Gain .03) 1.44 
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is also of interest and is shown in 
Table 3. 

Table 3 applies to the portion of 
Area A included in the hardwood type. 
This type contains about 4,500 acres. 
Figures pertaining to the whole of 
Area A have already been shown in 
Table 1. 
based on about 115 plots in each 


The results in Table 3 are 


cruise. 

In the spruce-hardwood type, com- 
and the soft- 
wood types, comprising 10,500 acres, 


prising 15,000 acres, 


(spruce flat, fir flat, mixed softwood, 
and cedar swamp) in Area A, the 
figures do not vary sufficiently from 
the average for the whole area to war- 
rant detailed tabulation. Both species 
and all sizes show losses. Results per 
Table 4. 


Measurements are based on about 635 
quarter acre plots in each cruise. 


acre are summarized in 


As cutting occurred principally in 
these two groups of types, amounts 
cut per acre for the whole area of 
the two groups would be about 1.48 
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cords of spruce and 0.02 cords of fir, 
or 1.50 cords total. It will be noted 
that reduction of the stand was more 
severe in the softwood types, but this 
may have been due to heavier cutting. 

The average stand for these types in 
1917, 7.62 cords per acre, was reduced 
by cutting (1.50. cords) to a balance 
of 6.12 cords. The average stand for 
these types in 1927, 4.45 cords, there- 
fore, shows a loss of 1.67 cords, or 
2.7 per cent per year of the amount 
of timber in 1917, the amount cut be- 
ing deducted. 

Conditions on the spruce-flat type 
on Area B are of interest, indicating 
excessive losses from insect attack and 
subsequent windfall. Averaging the 
area of this type from the two cruises 
gives about 3,250 acres, or 28.75 per 
The results 
of the two cruises for the spruce-flat 
type are given in Table 5, and are 
based on about 80 quarter-acre plots 
in each. General data offered in Table 
6 will also be of interest at this point. 


cent of the whole area. 


TABLE 3 


COMPARISON OF STAND, HARDWOOD TYPE IN AREA A 


Number of trees per acre 


Cords per acre 


Spruce Balsam fir Spruce Balsam fir 

ID), 1B dak, I IG/ 1927 1917 1927 1917 1927 1917 1927 

6 ED 1.83 3.93 4.41 .05 .08 Al 7 19 

8 1.14 1.58 3.82 2.14 .09 alle: sail SLi, 

10 506) 79 1.64 79 10 aikil oe Al 

12 46 713 00 .03 10 Alls alia 01 

14 18 28 07 -- .05 .08 .02 — 

16 07 24 04 .03 03 .09 .02 01 

18 — 03 _ — _- 01 == nek. 

20 .04 — — — .02 — = = 

Total SOD 5.48 10.00 7.40 44 65 86 49 

Summary of spruce and balsam fir 

1917 1927 
Number. of str ees sc: 5- ccs OL 13.85 12.88 
Gord Soe Le ae 1.30 1.14 
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Allowance must, of course, be made 
for chance variations in using limited 
data of this kind. The most serious 
losses appear to have occurred in the 
smaller spruce on the spruce-flat areas 
in the uncut Area B. The larger 
spruces on these areas, however, ap- 
parently withstood budworm and wind, 
and have increased in number. There 
is a slight increase in small fir on the 
spruce flats, and an increase in spruce 
on the hardwood areas. 


Discussion 


It now seems as if 1927 were too 
near the close of the budworm epi- 
demic to justify the hope held at that 
time that merchantable trees of the 
smaller sizes had already begun to 
restore the 
trees. Comparison of the number of 


losses in merchantable 


trees of different sizes in the two 
cruises was made with the thought 
that renewed growth would be shown 
by the data. 
disappointing. 
The forest types comprised in the 
two areas described, in the opinion of 
the writers, are typical of roughly 


about 55 per cent of the entire spruce 


The results, however, are 
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region of Maine, including waste, al- 
though this percentage is given for 
general descriptive purposes only, and 
it may be noted that one of the im- 
portant unknown factors in estimating 
regional growth is the extent of the 
different types in the region as a 
whole The two areas herein described 
are, however, somewhat better timbered 
than the average of these types through- 
out the Waste 
water, and burn without reproduction) 


state. (open bog, 
is estimated similarly to comprise 15 
per cent of the spruce region. 

If net Joss of merchantable timber 
occurred throughout the state between 
1917 and 1927 on the types included 
in the two areas, except possibly on 
similar types in the western part of 
the state where insect damage was less, 
there are left only the types com- 
prising the remaining 30 per cent of 
the spruce region, to afford any net 
increase within the state of merchanta- 
ble timber during this period. These 
remaining types comprise the follow- 
practically 
clean at some time in the past; old 
and old pastures. 
These are, therefore, areas more or 


ing: softwood areas cut 


burns restocked; 


TABLE 4 


COMPARISON OF STAND 


Area A 


Spruce-hardwood type 


Softwood types 


1917 1927 1917 1927 

Number of trees per acre 
‘ SPEUCG ee = ea 33.19 25.06 40.55 28.84 
Balsam: hn oe 30.53 22.66 37.91 17.69 
BO bali ese ree ee 63.72 47.72 78.46 46.53 

Cords per acre 

* etree SSE Nak eee i i 4.62 2.83 5.38 3.23 
Baleamt shies eno eee 2.40 1.60 3.11 25 
LG tel lige ee ee 7.02 4.43 8.49 4.48 
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less restocked with young (and wind 
trees, within or near the 
merchantable class. 

The timber on these remaining types 
is undoubtedly growing well in many 
places. Nevertheless, a growth study 
made in 1928 by use of the increment 
borer on about 15,000 acres in Wash- 
ington County, on which pulpwood 
had been cut between 1921 and 1927, 
showed only one-twentieth of a cord 
per acre increase annually after log- 
ging. The merchantable timber left 
after logging, averaging a little over 
one-half cord per acre comprised 
merchantable pulpwood overlooked by 
contractors, trees too scattered to op- 


resistant) 


erate, and some low-grade brushy wood 
on an old burn. A residual stand of 
this kind is not uncommon in pulp- 
wood operations of this size. Figured 
as a percentage of the merchantable 
stand, the growth after logging was, 
therefore, over 10 per cent a year, al- 
though, as already noted, only one one- 
twentieth of a cord per acre yearly. 
In computing growth, trees which had 
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come into the merchantable class since 
operation were included. No _ losses 
by insects or windfall occurred during 
or after the period of operation. The 
amount of growth on this land is pos- 
sibly not representative of conditions 
on the lands where growth should be 
at its best (namiely the softwood areas 
cut clean, old burns restocked, and old 
pastures), but the results have the 
same effect as those from the studies 
in northern Maine in rendering cau- 
tion desirable in prophesying increase 
in the merchantable stand at the pres- 
ent time. 

The data given in this article indi- 
cate, however, only what has _hap- 
pened, and not necessarily what will 
happen. It would be interesting to 
know what the results would be, if a 
similar cruise could be made ten years 
hence. Growth from the excellent new 
reproduction which has followed both 
the budworm attack and clean cutting 
for pulpwood throughout the state, 
promises ultimately to produce a large 
amount of timber, assuming reasonable 


TABLE 5 


COMPARISON OF STAND, SPRUCE-FLAT TYPE IN AREA B 


Number of trees per acre 


Cords per acre 


Spruce Balsam fir Spruce Balsam fir 

DSB 192i: 1927 1921 1927 1921 1927 1921 1927 
6 22.21 9.67 Hl 1.93 96 41 .05 08 

8 24.30 9.52 .60 63 1.99 .78 .05 .05 

10 15.45 8.42 oll 7 16 2.16 1.18 .02 02 
12 6.55 Sy — —_ 1.38 -78 _- — 
14 1.66 1.99 = a= 48 58 — = 
16 30 AB = — allt .20 = — 
18 .04 .05 = — .02 .02 = — 
20 — .05 = — — 03 = — 
Total 70.51 33.93 1.88 PA 7.10 3.98 al 15 

Summary of spruce and balsam fir 
1921 1927 


Number of, trees eo ee 


Gords).:..2 eee is ee A ae ee 
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freedom from losses by fire or other- 
wise, but at the present rate of cutting 
of 1,100,000 or 1,200,000 cords of 
spruce and balsam fir annually out of 
a total stand roughly estimated to be 
30,000,000 cords, this new reproduc- 
tion apparently may not become mer- 
chantable as soon as desired. 

If there is 
Maine to last until the new second- 
growth reaches merchantable size and 
quality, some pulpwood must be se- 
cured as now from other sources, or 
measures must be taken toward a con- 
siderable increase in merchantable 
timber within the state to become 
available within twenty or thirty years. 
Girdling of worthless hardwoods par- 
ticularly has given remarkable results 


insufficient timber in 


at very practical cost in stimulating 
growth of large reproduction and 
small merchantable trees. But the 
areas to which this treatment can be 
satisfactorily applied are somewhat 
limited, and it cannot be relied on as 
a last minute remedy to produce pulp- 
wood. If girdling is to yield appreci- 
able increase in pulpwood which will 
be available during the period that 
shortage appears most likely, it seems 
none to soon now to put it into prac- 
tice. 
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In considering Maine, it must be 
kept 
through the state are not entirely simi- 
lar. Possibly 20,000,000 cords now 
occur north of Moosehead Lake and 
Millinocket, but this northern region is 
easily accessible to pulpmills and saw- 
mills requiring only some 300,000 or 
400,000 cords annually. In the south- 
ern part of the state, there are prob- 
ably but little over 10,000,000 cords 
of spruce and balsam fir, whereas 
pulpmills and sawmills in this section 
have been using about 1,000,000 cords 
about 100,000 
cords sent annually into New Hamp- 
This presents a less easy prob- 
supply. Small 
amounts of pulpwood are shipped to 


in mind also that conditions 


annually, including 
shire. 
lem of pulpwood 
these mills in southern Maine from 
the northern part of the state, but the 
present costs of such shipments are 
adverse, and these mills find it cheaper 
to secure part of their pulpwood by 
vessel from foreign countries. 
Although the sawmill requirements 
of spruce and fir 
rapidly in Maine, and amount at pres- 
ent to only 150,000 or 200,000 cords 
a year, they are included in the above 
figures, there being no sound reason 


have decreased 


TABLE 6 


GENERAL DATA 


Percentage of fir by volume 


Area A Area B 

Set 36.36 — 

a aR —— 9.00 

esi. 2 33.67 13.38 
Spruce Fir Spruce Fir 
Sige 9.39 7.65 —— as 
ea aw ae —— 8.75 7.09 
8.70 TPA 9.17 6.83 
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for assuming complete abandonment 
of this formerly important industry. 


The Northeastern Forest Experiment 
Station has done excellent work in 
studying growth in different forest 
types, but there is need of more ac- 
curate information applicable to the 
state as a whole, or to large divisions 
of it, to determine areas of types and 
to secure enumerations of growing 
stock of trees within or near merchan- 
table size, which can be used with 
figures of time to grow inch. 
Growth data to be used with enumera- 


tions of growing stock is more readily 


one 


applied to any given block of land 
than is growth data by types, partic- 
ularly to determine growth for a short 
period, because the sizes and numbers 
of growing trees are of vital impor- 
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tance, and because type descriptions 
are difficult to apply accurately to 
lands more or less culled, cut, or 
burned for generations. 


Conc.usions! 


It appears probable that forty or 
fifty years hence;\the present small re- 
production will yield second-growth 
pulpwood of satisfactory quality, and 
of ample quantity as measured by 
present requirements, but at the pres- 
ent time it is the more important to 
know, as a basis of business and 
forest policy, how much wood there 
will be, say within twenty or thirty 
years, in stands that are practical to 
log. and of quality suitable to manu- 
with — other 


facture in competition 


regions. 


*Since the preparation of this article a brief study of growth of present merchantable 


stand has been made on about 11,000 acres in eastern central Maine. 


The stand was found 


to be about three cords per acre, about 51 per cent spruce, 22 per cent balsam fir, and 
27 per cent hemlock. This study, based on increment borings of somewhat over 100 trees, 
showed a present increment of about 3 per cent in the merchantable stand. There has been 
very little windfall during the last few years, and there is the same excellent reproduction as 
elsewhere in northern Maine, now about Christmas-tree size, which followed the budworm 
epidemic. These results are encouraging, but do not alter the writer’s opinion that there was 
very little increase in the stand of merchantable pulpwood in the old growth types in 
northern Maine during the last decade as a whole—P. T. C. and W. C. W. 


A SOCIAL AND ECONOMIC PROGRAM FOR THE SUB-MARGINAL 
AREAS OF THE LAKE STATES 


By GEORGE S. WEHRWEIN 


Professor of Land Economics, University of Wisconsin 


Land use in the Lake States has always been of interest to foresters, and the 
cut-over lands of this region are held up as bad examples of unwise lumbering 
and improper later use. The author of this article is a recognized authority on 
land economics. He discusses here some of the problems caused by sub-marginal 
lands—in large part cut-over lands—and offers some fundamental and vital sug- 


gestions for restoring non-productive lands to the tax list. 


Forestry plays an 


important part in his programs. “It is tree growth or nothing as far as the Lake 
States are concerned.” 


EOGRAPHICALLY the cut-over 
@ area of the Lake States is 

largely a part of the Laurentian 
Plateau and shares with it many of 
its peculiarities of soil topography and 
climate. The growing season is less 
than 110 days in some sections. The 
whole region is glaciated, the soils 
are extremely varied and there are 
many swamps and lakes. Only Fin- 
land and Ontario can compare with 
the lake regions of Minnesota and 
Wisconsin in the number and area of 
their lakes. In spite of excellent trans- 
portation, good markets and proximity 
to large urban centers, agricultural 
development has absorbed less than 
one-fourth of the land area of the 17 
northern counties of Wisconsin. Only 
one county of the Northern Peninsula 
of Michigan had more than 25 per 
cent of its land in farms in 1925, 
eight counties in the Lower Peninsula 
and exactly the same number in North- 
eastern Minnesota had less than 25 per 
cent in agricultural ownership. The 
percentage actually in crops and im- 
proved pasture was considerably less. 
For instance, in the 17 cut-over counties 


of Wisconsin only 6 per cent was in 
productive use. 

Settlement was retarded when this 
area was reached, indicated by the 
fact that by 1860 the southern half of 
Wisconsin had a density of rural pop- 
ulation of six or more to the square 
mile whereas it took from the Civil 
War to 1910 to create a similar density 
in the last of the cut-over counties of 
the north. 

In explanation it that 
settlers passed by the wooded districts 
of the Lake States for the prairies. 


was. said 


Even thousands of Wisconsin people 
left the state “forgetful or ignorant of 
the good farming lands close at 
home” (3). Probably the best decade 
of agricultural development in Wiscon- 
sin was from 1910 to 1920 when land 
was cleared at the rate of 20,000 acres 
per year. It was generally recognized 
that much of the land is submarginal 
for agriculture. Over 30 years ago 
Filibert Roth (2) as special agent for 
the United States Department of Agri- 
culture made a survey of northern 
Wisconsin and reported that over 40 
per cent of the land was not suited 
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to agriculture and should remain in 
forests. Yet in the enthusiasm of 
“pushing the brush line back” this 
fact was forgotten. We dreamed of a 
great dairy empire in “Cloverland” 
and the prediction was made that 
northern Wisconsin would feed the 
nation some day. However, the agri- 
cultural depression has brought us 
back to earth. 

An inventory of the land situation 
of the cut-over area reveals (1) scat- 
tered 
good farming land. The whole region 
(2) Small tracts 
of merchantable timber of considerable 


agricultural communities on 


is not submarginal. 


importance in some counties but prac- 
(3) Rec- 
reational land—that is, land used by 
summer resorts, summer homes, clubs 
and camps. With the exception of a 
few counties, this type of land is not 
important from the standpoint of area 
but is very important as a part of the 


tically negligible in others. 
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In one of the best resort 
recreational 


tax base. 
counties of Wisconsin 
lands represent only 15 per cent of the 
area but pay 50 per cent of the real 
estate taxes. 

These three utilizations are produc- 
ing an income, in other words can 
yield economic,rent and out of this in- 
come pay taxes. In general, the owners 
are doing so as is shown by Table I. 
The effective part of the tax base 
represents 32.3 per cent of the area 
of Bayfield County on which the delin- 
quency was 10 per cent or less in 1926, 
except in the case of “vacant farms”. | 
This term is applied to land tempor- 
arily vacated, the operator working 
elsewhere but intending to return to 
his farm. Cities, villages, mines, water- 
power, etc. are also a part of the “ef- 
fective tax base” although some cities 
have a delinquency problem of their 
own. 

In addition to the lands which make 


TABLE 1 


LAND CLASSES AND TAX DELINQUENCY, BAYFIELD COUNTY, WISCONSIN* 


Per cent of area Per cent 
of county delinquent 
1929 1926 
er cent 
I. Effective tax base ° nee 
Barns) ofa ee Oe ere 19.0 10 
Vacantpfarmss 2.5 bil salted Ce ee 1.0 13 
Inono nl Tek DS 8 
Wood-using = industries ee eee mane ee 7.9 1-10 
Wrbangandhurhamnizeds) acess eens een 1.9 — 
II. Ineffective tax base fe 
Speculator=——owned sl ariel gece sean a 35.0 35 
Land “companies 2 320e re eee ee ee 18.7 Dil 
Mortgage companies, estates, etc... 2.8 Up to 60 
Abandoned! farms): === smamus ie ss Seen 4.3 35.5 
Public lands*222 2)". ae Soe ee 6.9 os 
67.7 


* Based on figures from “Land Economic Inventory of Northern Wi in—B We 
Wisconsin Department of Agriculture and Markets, Bulletin 100, Bat i ho Se 
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up the effective tax base there are: 
(1) areas of good farm lands not yet 
developed but now cut-over with some 
second growth, and (2) large areas 
of sub-marginal cut-over land with 
second growth. These include swampy, 
rough, stony, sandy soils and all lands 
where the cost of reclamation is pro- 
hibitive. These two types of land have 
been in the possession of lumber com- 
panies, land companies and “specula- 
tors’ for thirty years or more in some 
cases. Taxes and carrying charges 
have been paid with the hope of re- 
couping these costs and making a profit 
by the sale of the land. Trusting in 
Ricardo, Malthus and James J. Hill 
that there was only one crop of land 
and soon a land hungry mob would 
gladly buy it, they now find no sale 
for the cut-overs and are dropping 
Over 55 per cent of 
Bayfield County is in this classifica- 
tion. It was estimated (6) that from 
35 to 40 per cent of the county is suit- 


them for taxes. 


able for agriculture. Since about 25 per 
cent of the county is now in farms 
the area of good but 
farm land is about 15 per cent of the 
county. The delinquency on the un- 
used land ranged from 27 per cent on 
that owned by land companies to 60 
per cent on land held by mortgage 
and investment companies. 

It is a mistake to attribute tax de- 
linquency entirely to the present agri- 
cultural depression. Even at the most 
rapid rate of settlement the north ever 


undeveloped 


enjoyed, it would have taken over a 
century to bring the better lands under 
the plow. No owner or set of owners 
could afford to pay taxes and other 
costs for 100 years waiting for cus- 


tomers. However, the owners of cut- 
over lands in paying taxes for over a 
quarter of a century have contributed 
materially to the support of local gov- 
ernments, schools and roads. In 1926 
the non-income producing marsh, cut- 
over and waste lands were assessed at 
almost twice as much as the farms and 
timbered property. Now the lands 
themselves are reverting to the county. 

One reason for the hope that all lands 
would ultimately become farm lands is 
that the test of submarginality is such 
Soils which 
an American would call worthless are 
cleared by Slavs and Finns. In fact, it 
has been said (9) that the subduing of 
the frontier must of necessity be the 
work of foreigners. 


a vague and elastic one. 


Local boosters 
were always ready to sacrifice man for 
the sake of the land. The famous 
Ricardian definition of the margin is 
far too simple—the margin is sociolo- 
gical as well as economic. 

The ineffective tax base includes 
also the abandoned farms, deserted in 
part because the land was submarginal, 
and partly because of the farmer him- 
self. Not all men who went on the 
land were fitted for the life of pioneers 
Besides, during the 
last ten years the depression was most 
for the 
caught in the “grub stake” stage of 


or as farmers. 


disastrous settler who was 


his agricultural career. Delinquency 
is as high on the abandoned farms as 
on the land owned by speculators. 
Finally there are the public lands 
exempt from paying taxes. These in- 
clude some federal and state lands but 
the bulk consists of lands which have 
reverted to the county for taxes. In 
Bayfield County almost 7 per cent of 
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the area of the county was in public 
ownership in 1929. (Table 1) 

The significant fact is that none of 
these areas exist in large blocks. The 
state, and counties and even some of 
the towns have a mixture of all or 
some of these six classes of land. Some 
towns, as for instance Wilson in Lincoln 
County (4), are so unfortunate as to 
have mostly cut-over or abandoned 
farms within their boundaries which 
leaves a very small area for the effec- 
tive tax base. Therefore, all of these 
governmental units have to wrestle with 
the problem of unused, submarginal or 
abandoned land. Part of this problem 
lies in the shrinking tax base through 
the decrease in the area of valuable 
timber and of active farm land. The 
tax base has also shrunk because the 
values of all lands have declined, the 
good farm land all over the country 
and the cut-overs even more as the 
market for raw land declined and the 
supply of partly improved farms in- 
creased. A drastic reduction in reve- 
nues came when the owners permitted 
the land to become delinquent. In 
1927 the 17 northern counties failed 
to collect taxes on about three million 
acres, or 25 per cent of the total area. 
Some county officials hoped to keep 
the lands on the tax rolls by cutting 
the assessments on the “cut-overs” but 
this in itself helped to reduce revenues. 
As the process went on the burden 
was shifted to the cities, villages, the 
timber, farms and resorts . The aug- 
mented burden on the active farms in 
itself (5) tended to increase delin- 
quency in the farming areas. 

The northern counties are faced with 
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a shrinking tax base on the one hand 
and by increased costs of government 
on the other. More is being asked of 
our counties—nurses, mothers’ pensions 
and other forms of social service. The 
peculiar system of state aids whereby 
the county matches the states’ dollar 
tends to place additional burdens on 
the county as such: Roads are making 
insatiable demands upon public funds, 
especially in a new country where the 
direction of settlement and develop- 
ment is often determined by transpor- 
tation. Resort areas are also anxious 
to have good roads. Schools are estab- 
lished and maintained at high costs 
per pupil because it is the only way 
by which education can be given to 
children in sparsely settled areas under 
the present system. Schools with an 
annual cost of over $500 per child 
have been found. On the other hand 
schools with about 40 children can 
give an equal or better education to 
their pupils at a cost of $30 per year. 
Part of the burden is due to the fact 
that community enterprises were pro- 
jected under dynamic conditions with 
future agricultural developments in 
view. Many schools and other public 
works were also constructed during the 
period of prosperity and high prices 
and must be paid for during the period 
of depression. 

The public costs in connection with 
land remain whether it is productive 
or non-productive. Roads have to be 
built through submarginal lands but 
such lands contribute nothing towards 


the construction and maintenance of - 


highways. Services such as rural free 
delivery must be maintained and the 


country protected from fire. Fire pro- 
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tection is more urgent than if the area 
were in farms or forests. Even if the 
idle land is not worth saving the 
farms, resorts, timber, and villages on 
adjacent land must be protected. Law 
and order must be maintained.. 

It should be emphasized here, that 
lands submarginal for private utiliza- 
tion whether for farms, forests or re- 
sorts inevitably remain or become pub- 
lic property. Refusing to take title to 
land continually tax delinquent does 
not change the economic status of the 
land. Such a policy of inaction merely 
suspends it in mid-air between private 
and public ownership. It yields no 
income in either case and fails to pay 
even the costs arising on its own par- 
ticular area, to say nothing about con- 
tributing to the support of public 
burdens as a whole. 

In a region where recession has re- 
placed progression many social prob- 
In Canada there has been 
an attempt to settle the Laurentian 


lems arise. 


Plateau for 75 years, but lately people 
It is 
claimed that an inverse selection has 
left behind the incompetent and _ shift- 
less elements of the population and 


have moved out instead of in. 


“the growing isolation has brought 


social conditions which make the terri- 
tory a notorious slum” (7). The Lake 
States have not experienced a general 
recession of settlement. Since the re- 
gion is not entirely agricultural its 
fortunes are not “in one _ bottom 
trusted”. Not until sociological as well 
as economic studies have been made of 
these “pioneer belts” will we be cer- 
tain whether or not such an inverse 


selection has taken place. 


It has often been said that our lands . 


should be classified and each class of 
land be put to its highest and best 
use. A classification of the land of the 
Lake States would undoubtedly reveal 
many areas which could be considered 
suitable for agriculture according to 
the tests usually applied. For instance, 
in Bayfield County about 15 per cent 
of the area of the county is considered 
farming land but is still undeveloped. 
However, under present conditions this 
land is not needed for agriculture and 
if the present trends in population 
continue and technical progress con- 
tinues as in the past it may never be 
needed. This is stating the case from 
a national point of view but one can 
hardly expect the local people or even 
the people of the Lake States to look 
upon the problem in this way. No 
locality or state will sacrifice the op- 
portunity of bringing land into farms, 
creating taxable values and increasing 
its population for the benefit of na- 
tional welfare as long as the federal 
government is subsidizing the reclama- 
tion of submarginal lands throughout 
the west by irrigation. 

The point I want to make is that 
it is not necessary to establish a fine 
line of demarcation between forest and 
farm land for present purposes. Since 
the land is not needed for agriculture 
let it be used for forests. If popula- 
tion trends should change it is easy 
enough to convert the forests into 
farms but it is the work of generations 
to reverse the process. As forest land 
it would be income producing land— 
direct and indirect—by furnishing wood 
products, restoring and maintaining 
local industries, by enhancing the rec- 
reational value of the region, and by 


920 


reducing the present costs of fire pro- 
tection. Besides there will also be the 
indirect benefits such as watershed pro- 
tection, regulation of stream flow and 
the control of erosion. 

The practice of forestry will be both 
private and public—private on all land 
supermarginal for the private utilizer, 
and public on all the rest. It may be 
asked why the public should have the 
“left overs”. There is no reason why 
public forestry should not be on super- 
marginal land as well as private for- 
estry. However, since the unused and 
submarginal lands inevitably revert to 
the public, the public has no choice. 
It is tree growth or nothing as far as 
the Lake States are concerned. The 
question of profitability is not to be 
raised in connection with submarginal 
land. 

Private forestry has already begun 
its work under the stimulus of the 
Wisconsin Forest Crop Law. Up to 
December 1, 1930 some 300,000 acres 
had been registered under this law 
with a prospect of 100,000 more acres 
for 1931. Owners entering land under 
this act pay 10 cents per acre annually 
during the period of rotation. In order 
to assure sufficient local revenue the 
state pays an additional 10 cents an 
acre to the towns. At the time of 
cutting the owner pays 10 per cent of 
the value of the stumpage to the state. 

The second part of the program 
should be the further development of 
recreational land. The three Lake 
States are the summer playground for 


the people of the Mississippi Valley. 


They have in their lakes, streams, the 
shores of the Great Lakes, and wooded 
areas an immensely valuable resource. 
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According to the traffic counts of the 
Wisconsin State Highway Commission, 
4,500,000 visitors entered Wisconsin 
by car during the tourist season of 
1929, almost 60 per cent of whom 
reported that they were coming into 
the state for fishing, vacations and to 
enjoy the scenery. It is estimated that 
they spent over $134,000,000 while in 
the state, of which one million was for 
the gas tax alone. The Michigan fig- 
ures exceed these, and Minnesota, with 
her 10,000 lakes stands equally high 
in this respect. A program of develop- 


ment of this resource will include 


‘better transport facilities, reforestation 


to enhance the scenic value of the 
Northland and proper local taxation 
policies to avoid fleecing the summer 
home owners and the owners of other 
recreational land. To this should be 
added a comprehensive program of na- 
tional and state parks, game refuges, 
public hunting and fishing grounds. 
The more the North is developed for 
private recreation the greater is the 
danger that the land around the choicest 
lakes, streams and scenic spots will 
become private property and thus be 
closed to the public. We need public 
lands for recreational use. One of the 
requirements of the Forest Crop Law 
of Wisconsin is that the public can 
not be denied the right to hunt on 
such lands. The program of the Wis- 
consin Conservation Commission in- 
cludes the policies which have been 
mentioned. The Commission is also 
wrestling with the problem of securing 


public hunting on farm and forest - 


land in other parts of the state. 
No stimulation of agricultural settle- 
ment is contemplated, but the depres- 
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sion in urban centers has started a 
“back to the land” movement. For the 
first time in ten years has farm popu- 
lation increased during the year. With 
the natural surplus of births over 
deaths on farms is coupled a decreased 
migration to the cities and an increased 
flow to the farms. The newer areas are 
sharing in this outflow. Settlers should 
be encouraged to rehabilitate the partly 
improved farms on good land in or 
near established communities. In this 
way land will be restored to the tax 
roll with no additional demands for 
roads and schools. In a few cases (8) 
isolated farmers have been induced to 
exchange their farms for county owned 
- lands in settled areas and the moving 
expenses were borne by the county. 
However, these cases are so few that 
one cannot speak of any movement in 
this direction, yet substantial public 
savings would be made if scattered 
settlements could be consolidated. Ad- 
ditional legislation will be needed to 
enable the counties to do this in a 
whole-sale manner. 

The burden of making a program 
and of carrying it out falls to a large 
_ extent upon public officials. They must 
consider a policy of dealing with the 
land that is becoming tax delinquent 
and is reverting to the county or state. 
Some method must be adopted of deal- 
ing with these public properties, and 
some policy followed in handling the 
tax delinquent lands that threaten to 
become public property. In fact much 
can be done to prevent lands from 
becoming delinquent in the first place. 

Since the county is the unit of gov- 
ernment most vitally affected under the 
peculiar governmental “set-up” in Wis- 


consin, a large share of the immediate 
public action falls upon county offi- 
cials. It is desirable, though not abso- 
lutely necessary, that such action 
should be preceded by a physical and 
economic survey of the county. In 
Wisconsin it is the policy of the state 
to make such a survey at the request 
of the county board. Various state 
and university departments codperate 
in making the study. The Extension 
Service of the College of Agriculture 
acts as the clearing house and direct- 
ing agency, and the’ material is pub- 
lished as a special circular of this 
service. The principal contributors to 
the last the County 
Agent, the Departments of Agricultural 
Economics, and of Soils at the College, 
the Conservation Commission, the De- 
partment of Agriculture and Markets, 
and the Department of Public Instruc- 
tion from the Capitol, and the Geologi- 
cal and Natural History Survey. The 
bulletin presents an inventory of the 
soils, forests and other natural re- 
sources, a survey of the agriculture, 
recreation and other industries, roads 
and schools, and an analysis of the 
county finances. These surveys do not 
involve detailed soil and forest cover 
surveys as do the Michigan Land Eco- 
nomic Surveys or the Bayfield County 
Land Economic Inventory made in 
1927-29 in Wisconsin, but the economic 
and financial data are perhaps more 


bulletin were 


complete than in the studies cited. 
All data are aimed at the one objec- 
tive of giving the county board the 
necessary facts for public action. Every 
bulletin closes with a number of sug- 
gestions worked out in cooperation 
with the County Agent and sometimes 
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with the County Agricultural Com- 
mittee. A large part of the program 
outlined in this paper is based upon 
the recommendations in these county 
survey circulars.* 

It is urged upon the counties to take 
title to all tax delinquent lands as 
soon as they can. This takes the land 
off the tax roll, and for this reason 
County Boards are loathe to do so, 
hoping that by some miracle the owner 
will redeem the land, or that a private 
purchaser of tax certificates will ap- 
pear. However, because of the peculiar 
position which the county occupies in 
the Wisconsin system of government, 
the county is usually better off finan- 
cially if it does take title to the land, 
even if it is lost from the tax roll. 

There should be a definite policy 
in dealing with lands to which the 
As yet there 
One 
county is trying to get the land back 
on the tax roll by a homestead policy. 
Lands are sold for the back taxes on 
a deferred payment plan if certain re- 
quirements of settlement and clearing 
are complied with. Last November it 
was reported that 9,000 acres had been 
disposed of in this manner to 130 
buyers. The counties in general have 
sold some of their lands to established 
farmers who wished to enlarge their 
farms which is a commendable policy, 
but in some cases individuals have pur- 
chased county lands merely to strip off 
the second-growth timber and the land 
is now back on the delinquent roll. 


county has taken title. 
is no uniformity of procedure. 
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In contrast to the above policies, 
it is recommended that the county 
enter its lands under the Forest Crop 
Law which is permitted by an amend- 
ment to the Act passed in 1929. The 
state pays the 10 cents to the towns 
just as in the case of private entrys. 
In this way the land is brought back 
as tax paying property as well as put 
to a productive use. Counties are per- 
mitted to exchange land enabling them 
to block up their holdings. During the 
last few months one of the counties, 
in fact, the first one to make one 
of these surveys, has established four 
county forests. Within the boundaries 
so set up it (1) already owns 88,193 
acres or 5014 per cent of the area. 
This county has also appointed its 
surveyor as its “land man” and given 
him charge of all county-owned lands. 

Federal and state forests are also 
being established. The federal govern- 
ment plans to purchase one million 
acres in Wisconsin, and funds are now 
coming in from a one-twentieth mill 
tax for state reforestation. One of the 
reasons for the prompt taking of title 
to tax delinquent lands by counties is 
that the transfer and sale to Uncle 
Sam is very simple, and the money 
enriches the county treasury. School 
forests have also been created, which 
are of particular educational value in 
getting people forest minded, and giy- 
ing knowledge of forestry to the young 
folks. It has also been suggested that 


the present system of state and federal 


* Three of these have been published—“Making the Most of Marinette County Land”, 
“Making the Most of Ashland County Land”, and “Making the Most of Taylor County Land”. 
Twe more are about ready for the press. The series will carry uniform titles, and when com- 
pleted will form an atlas of Northern Wisconsin. 


| 


| 
| 
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aid be extended to counties to help 
them in building up their forests. 

In 1929 a law (Chapter 356, Laws 
of 1929), was passed permitting coun- 
ties to apply the principles of zoning 
to rural areas. County boards were 
given the power to “regulate, restrict 
and determine the areas within which 
agriculture, forestry and_ recreation 
be conducted, the location of 
roads, schools and industries. ... . 
This law is so new that it has not 
been tried out by county board ordi- 
nance as far as I know. The same 
legislature also made it clear that town 
boards have the right to refuse to 
build a highway if they feel that the 
particular road is not needed. Under 
the old law it was considered to be 
compulsory whenever a settler called 


for a road. This discretionary power 


may 


is in itself an important zoning act. 
As a matter of fact, county officials 
have unconsciously acted in accordance 
with a zoning program by discouraging 
scattered settlement, directing the loca- 
tion of highways, and promoting rec- 
By taking title to the delin- 
quent land they are in the best pos- 


reation. 


sible position to manage and direct 
the utilization of these lands in accor- 
dance with a zoning program because 
it is county property. 

However, the possibilities of rural 
zoning are intriguing. With the land 
economic surveys to guide them, coun- 
ty boards can determine the agricul- 
tural, forest, and recreational areas. 
Schools, roads and even towns can be 
laid out or revamped to suit these 
districts. 

So far the program has dealt with 
the problem of utilizing the land, re- 


storing it to the tax roll, and its man- 
agement under public ownership. The 
remainder of the plan has to do with 
economies in administration and local 
government. In Wisconsin legislation 
is needed to change the relation of the 
county to the towns and to the state. 
It has many burdens now and bears 
the brunt of tax delinquency. Since 
this is a problem not of general inter- 
est, it will merely be mentioned here. 
Similarly the general need of revis- 
ing the system of taxation should be 
emphasized. 

There should be a more economical 
system of education for the rural 
schools but with no diminution in effi- 
ciency. There are too many small 
school districts with a multiplicity of 
officials. One of the northern counties 
school board member for 
every seven and one teacher for every 
12 pupils. But the 
exists in older counties where schools 
were established in the horse-and-buggy 
days. The county unit school system 
has strong support in Wisconsin. Fur- 
ther extension of state aids 


has one 


same condition 


is also 
suggested, and consolidations wherever 
efficiency can be obtained with the 
same costs. 

There should be greater economy in 
Ex- 
amples can be cited to show that part 
of the heavy local tax burden is due 
to poor administration and extrava- 


town and county governments. 


gance. But we need to go a step 
further. There should be consolidation 
of towns and even counties. Counties 
and towns were laid out under dy- 
namic conditions with the hope that 
population would come, because of 


petty quarrels, or to suit the needs of 
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people at a time when they had poor : 


roads and inadequate means of travel. 
If these units of government could be 
laid out from the standpoint of a 
sufficient tax base, strong enough to 
carry the burdens of modern govern- 
ment, they would be satisfactory. It 
has recently been suggested that towns 
should be abolished entirely. How- 
ever, we must not over-emphasize the 
savings expected from the elimination 
of towns and counties. The heaviest 
tax items, the schools and roads, must 
be provided for a given density of 
population no matter whether the 
people reside in one county or two. 
Of course, there will be savings in 
administration and overhead. More re- 
search into county finances will be 
needed before we can safely predict 
just how much our tax burden will be 
decreased by the elimination of a cer- 
tain number of local governments. 

In conclusion, a broad program for 
regions with considerable submarginal 
land would include (1) bringing the 
land into a productive use under pri- 
vate or public ownership, (2) restora- 
tion of the land to the tax roll or 
management by public bodies to secure 
(3) additional 


aids for schools, roads and reforesta- 


revenue, if possible, 


tion from the state and federal gov- 
ernments, (4) economies in local gov- 
ernments by the county unit school 
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system and in the reorganization of 
town and county governments. 


REFERENCES 


1. Biennial report of the State Con- 
servation Commission of Wisconsin. 
1929-30. Pp. 30-32. 


2. Forestry ‘conditions of Northern 


Wisconsin. Wisconsin Geological 
and Natural History Survey, Bulle- 
tin U5°p:. 3. | 
3. Henry, W. A. 1896. Northern 
Wisconsin. A handbook for the 


Homeseeker. Pp. 14-16. 

4. Hibbard, B. H., Hartman, W. A., 
and Sparhawk, W. N. Use and 
taxation of land in Lincoln County, 
Wisconsin. Wis. Agri. Exp. Sta., 
Bull. 406. Pp. 8-19. 

5. Hibbard, B. H. et al. 1928. Tax 
delinquency in Northern Wisconsin. 
Wis. Agri. Exp. Sta., Bull. 399. 

6. Land economic inventory of North- 
ern Wisconsin — Bayfield County. 
Wis. Dep. of Agri. and Mark., 
Ball’ 100. p36 

7. Mackintosh, W. A. 1926. The 
Laurentian Plateau in Canadian 
economic development. Economic 
Geography, October 1926, p. 541. 

8. Making the most of Marinette 
County land. 1929. Coll. of Agri. 
U. of Wis., Ext. Serv., Special Circ. 
May 1929, p. 21. 

9. Speak, Peter A. A stake in the 
land. Harper’s, 121, p. 8. 


EFFECTS OF TAXATION ON HOLDING FOREST PROPERTY? 


By C. H. OVERMAN 


Florida Citizens Finance and Taxation Committee 


Foresters are familiar with the dire financial straits some Lake States counties are 
in due to the non-payment of taxes on a large portion of their cut-over lands. 
Florida is another state which has a serious forest and cut-over land tax problem. 
The author discusses the conditions existing there,—the inequalities of tax burdens, 
the uncertainty of the amount of future taxes, the accelerated lumbering to liqui- 
date the timber before taxes become confiscatory, the relinquishment of cut-over 
lands for taxes, and the need for a forest crop tax law which will encourage 
more moderate cutting and the holding of cut-over lands for future timber crops. 


influence in Florida, as in other 

states, on the use and enjoyment 
of forestry properties by their owners. 
Taxation in this state is on an ad 
valorem basis and as fixed by the 
constitution, should be equal on all 
classes of property, according to their 
value. The mounting and increasing 
annual levies of taxes on timbered 
lands have caused the owners to hasten 
the cutting of the timber in order to 
realize on their investments before the 
compounding tax and interest charges 
would amount to confiscation. 

After the timber is cut the payment 
of annual taxes on the cut-over lands 
immediately becomes a problem. Most 
operating companies have paid these 
taxes as a matter of course out of the 
profits derived from their operations. 
There are even some instances in which 
this continued payment of taxes on cut- 
over lands has brought solvent enter- 
prises to the verge of bankruptcy. 
When the turpentining and timber cut- 
ting operations finally cease, this an- 
nual tax becomes a most acute prob- 


| eee has had a most marked 


lem for there is then no longer an 
operating income to provide funds for 
its payment unless it is taken from 
capital. In some instances some por- 
tions of the cut-over holdings have 
sufficient second-growth timber to afford 
a small revenue from turpentining or 
for pulp wood and cross ties for con- 
tinuing tax payments for a short time. 
Such early use of immature forest 
products, however, is merely postpon- 
ing the day when the taxes become a 
drain on capital. 

It has been demonstrated that under 
the present tax laws such lands have 
no speculative value, either for agri- 
cultural or other use. In the face of 
recommendations of all agricultural 
agencies, including the U. S. Depart- 
ment of Agriculture to restrict farm 
acreage, abandoning marginal lands 
and concentrating on the utilization of 
the more productive lands, it is not 
possible to dispose of even a compara- 
tively small tract of land in small 
parcels and realize enough to pay the 
selling expense and the tax accruing 
on the remainder of the tract. 


1 Presented before Florida Commercial Forestry Conference, at Marianna, Florida, April 


17-18, 1931. 
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On most of these lands fires run 
wild and uncontrolled, destroying not 
only millions of small trees but also 
the soil fertility. It is, therefore, inevi- 
table that the annual taxes will not be 
paid on large bodies of such lands. 
There are now about seven million 
acres of land in Florida which are 
thus tax delinquent. This is about 
20 per cent of the area of the state 
and the failure to receive taxes from 
this area pyramids the tax on the 
balance of the property only to cause 
further areas to be added to the de- 
linquent list. 

It will be interesting at this time 
to consider the question of the com- 
parative ratio of assessed valuation of 
cut-over lands to that of other prop- 
erties, both real and personal, notwith- 
standing the “tax equality” provisions 
of the constitution of Florida. 

From its recent investigations, The 
Florida Citizens Finance and Taxation 
Committee determined that while the 
total value of all properties in the 
state is about $6,000,000,000, about 
90 per cent is escaping ad valorem 
taxation as there appears on the ad 
valorem tax roll only about $600,000,- 
000 or 10 per cent. It found also, that, 
although the tax rolls show only this 
amount, the reports of the State Trea- 
surer show that there is fire insurance 
in effect in the state in the amount 
of about $2,400,000,000. One does not 
insure lands, timber, railroads, fencing, 
live stock nor the even full value of 
properties which could be destroyed 
by fire! 
land were assessed at half its value, 
it would be paying about five times 
the average paid by other properties. 


Therefore, if such cut-over 
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An equalization would therefore reduce} 
a thirty-cents-per-acre tax to about six, 
cents per acre. 

This class of cut-over land is even) 
bearing a greater proportion of the) 
burden of taxes than other properties | 


which are actually on the tax rolls. | 


A recent publication of the Florida) 
Forest Service, in collaboration with | 
the United States Forest Service, Flor- 
ida’s Forest Land Problem, very clearly | 
shows that investigations of the acreage | 
tax in five Florida counties indicated | 


that if the tax on cut-over lands were 
equalized with the tax on improved 
lands, the average annual tax would 
be reduced from 24 to 12 cents per 
acre. | 


This problem of taxes on cut-over 
lands is not peculiar to Florida. It is 
a matter which directly affects nearly 
every state in the Union. The United 
States Forest Service has been for sev- — 
eral years engaged in a Forest Taxa- 
tion Inquiry under Dr. Fred Rogers — 
Fairchild. The twelfth progress report 
of his inquiry shows that in nineteen 
counties of Wisconsin the ratio of 
assessment to value of cut-over lands 
was 105 per cent, while for residential 
and business property it was only 54 
per cent with an average of 74 per 
cent for all property on the tax rolls. 
The eleventh report of the series shows 
that in far-off Oregon and Washington 
(10 selected counties) the tax-delin- 
quent cut-over land amounted to about 
12 per cent of the total area. The 
tenth report shows tax delinquency in 
certain counties in Minnesota varying 
from 5.8 per cent to 56.6 per cent; 
in seventeen selected counties of Wis- 
consin an average delinquency of 29 
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per cent of forest lands, in Michigan 
an average delinquency of 38.6 per 
cent and of all lands of 23.9 per cent. 


Volumes can be and have been 


written regarding equalization of ad 
valorem taxes and the factors which 
contribute to tax delinquency on un- 
productive cut-over lands and its effect 
on the well-being of different localities. 
A statement in Rate of Growth of 
Second-Growth Southern Pines in Full 
Stands, a bulletin of the United States 
Department of Agriculture which sums 
up the situation in a concise manner 
is worth quoting: 


“The use for productive farming of 
but 1 to 20 per cent of the area of 
many a county and the conduct of a 
precarious stock-raising industry on its 
open range have not offset the steady 
reduction in taxable values brought 
about by the cutting of the virgin 
timber. Forced to raise the assessment 
on what timber still remained, in order 
(o maintain good roads, fine school 
houses, and similar commendable im- 
provements built while lumbering was 
at its height, the local authorities have 
inevitably hastened the day of bank- 
ruptcy by compelling the mills to cut 
heir timber as fast as possible. In 
localities where the virgin timber is all 
yone and fires and close cutting have 
prevented a new growth from coming 
yn, the condition of local governments 
s often pitiable. Taxes are not enough 
o meet the expense of enforcing laws, 
naintaining schools, and _ repairing 
(much less building) roads. Without 
security in the form of productive and 
axable land, county commissioners 
ind supervisors can not borrow money 
‘or current use pending an improve- 
nent in local fortunes. Poor schools 
ind impassable roads force the more 
progressive citizens to move away, thus 
till further reducing local resources. 
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Many communities in what were for- 
merly the piney woods are today in a 
desperate plight”. 

This almost universal tax situation 
in those states which were principally 
forest has stimulated thought in the 
effort to find a solution of the prob- 
Over half of the states have 
enacted special laws to encourage re- 


lems. 


forestation. Undoubtedly more states 


will enact similar laws this year. These 
laws vary from bounties from the state 
for planting small areas, and absolute 
exemption (as in California for 40 
years) to limited ad valorem tax and 
a severance or “yield tax”. 

As such special laws in most of the 
states have been in effect for several 
years a study of the results obtained 
has shown that in only a few are they 
producing any tangible results in prac- 
tical application. To quote from an 
address of Hon. Wm. Mauthe, chair- 


man of the Wisconsin Conservation 


Commission: 


“We are still in an experimental 
stage and perhaps we must continue 
to experiment, but I am confident we 
will make definite progress. The opin- 
ion still holds in some quarters that 
forest crop tax laws are primarily an 
easement of tax burdens for the timber 
owners. Asa matter of fact the forest 
crop tax laws are the direct outcome 
of the economic conditions in the cut- 
over regions. They are not fads, nor 
did they come about as a result of the 
deliberate efforts of the private timber 
land owners, to evade taxes. The forest 
crop tax laws are the result of relent- 
less pressure of economic conditions. 
Actually the demand came from coun- 
ties facing bankruptcy. No taxes what- 
ever were being paid upon millions of 
acres of cut-over lands reverting back 
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to the counties,— a dead weight upon 
county governments”. 


Over half of the states have laws 
providing for the yield tax or as Mr. 
Mauthe terms it “forest crop tax”. 
Other states are changing to this form 
of tax. 

Taxes on lands used for agricultural 
purposes can very readily be levied on 
an annual basis because the products 
are marketed annually. It would be 
fair therefore to tax timber and forest 
products only once when they are 
marketed. There is, however, the prob- 
lem of current tax revenues for the 
local government which must be met 
and a combination of annual acreage 
tax and a yield tax is gaining favor. 
Oregon in 1929 adopted a law auto- 
matically placing potential forest lands 
in a classification requiring all such 
lands to pay an annual acreage tax 
of five cents and a yield tax of 12.5 
per cent of the value of the products 
and forage. This is probably the most 
practical law which has as yet been 
enacted for the benefit of the public 
generally. 


The Florida owner of cut-over land 
is not asking total exemption as in 
California nor bounties, nor contribu- 
tions of tax from the state as in Wis- 
consin or Michigan. 


Some one has said that there is 
nothing more certain than taxes but 
that is certainly erroneous. It is not 
the certainty of taxes on cut-over lands 
which prevents reforestation operations 
of the owner but their uncertainty. 
What is needed is the assurance from 
the state of a flat acreage tax per year 
for the period required to produce 
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commercial forest products from cut- | 


over lands. This time will probably 
vary from 20 years and over for slash 


pine, to 40 years and over for long | 
There being considerable | 
difference in the adaptability of differ- | 


leaf pine. 


ent lands in the state for forest repro- 
duction the annual tax should vary 


from about 15 cents to 5 cents per | 


acre with a yield tax of about 10 


per cent. If Florida, by law, provided | 
for contracts covering such an acreage 


tax and yield tax the owner, either 
present or prospective, would know the 
total amount of acreage tax and could 


with reasonable accuracy calculate the — 
return on his investment. In consider- | 
ing investment in lands and operations © 


for reforestation one of the major 
problems is the compounding annual 
interest and tax charges. In forty years, 
five dollars, invested at 6 per cent 
annual interest compounded, amounts 
to $51.43 and ten cents per acre per 
year tax amounts to $16.30. 


Under contracts with land owners 
the state could provide that from two 
to four cents of the acreage tax be 
used for fire protection, shrubbing, 
etc., and that the balance go to the 
county treasury. Such contracts would 
provide that immature trees could not 
be turpentined nor removed except for 
thinning purposes. In fact the owner 
and the state would become partners 
in the production of a forest which 
would pay a high yield or crop tax to 
the state and serve to perpetuate the 
lumber and naval stores 
We find in Rate of Growth of Second- 
Growth Southern Pines the following 
statement: 


industries. 


EFFECTS OF TAXATION ON HOLDING FOREST PROPERTY 


“Timber growing is the only means 
yf eventually checking the decline in 
he pine industries of the South, which 
it present employ 20 per cent of all 
hose engaged in all manufacturing 
enterprises, represent about a quarter 
of the capital investment in all manu- 
factures of the region, and have an 
putput valued at more than $524,000,- 
)00 yearly.” 


Florida compares well with the other 
southern states. The situation is des- 


perate. The present system leads to 
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bankruptcy of land owner and forest 
county. A sane taxation program leads 
to a slow recovery and not only a 
preservation of and creation of taxable 
values but also the assurance of per- 
petuating the forest industries which 
provide employment for so many 
(about 20 per cent) of our citizens. 

The citizens of the state are vitally 
interested. Let us cooperate in foster- 
ing proper legislation to make this 
possible. 


CAN IDLE LAND BE CONVERTED INTO | 
CONTINUOUS GRAZING AREAS?* | 


By J. A. FERGUSON 
The Pennsylvania State College 


The general proposition that all land too poor for profitable agriculture should be 

converted into forests may be accepted too readily. Forestry may not be the wisest 

use. The author believes that some of such land may be more profitably converted 

into grazing lands and offers a suggestion for applying the principles of forest 
taxation to encourage such use. 


HERE IS NO problem in land 
utilization more pressing today 
than that dealing with idle land. 
Throughout the eastern states millions 
of acres of land formerly farmed are 
laying idle due to the present economic 
Much of it 
is land that never should have been 
cleared of forests. Having been cleared 
and tilled it will take many years for 


condition of the country. 


the land to revert naturally to the 
forest, and artificial reforestation can 
be carried out only at considerable ex- 
pense for the cost of trees and plant- 
ing. 

The State of New York is appro- 
priating millions of dollars for the 
purchase and reforestation of such land 
and the establishment of many large 
state nurseries to grow the necessary 
tree seedlings. Is this the policy that 
should be adopted generally through- 
out the eastern states? 

As a general proposition land should 
be devoted to its most profitable use. 
If land is too poor to grow agricultural 
crops at a profit, it is a question 
whether grazing or forestry will, in the 
long run, be the more profitable. 


Doubtless there are areas too steep} 
or too stony, too thin or too low ial 
plant food to yield a profit from graz- 
ing. Such land should be reforested. 


But there are many areas that formerly 


produced farm crops that have been 
worn out and have become sub-mar- 
ginal. Yet the land may not be too 
poor to convert into grazing areas that 
may yield a larger and more immedi- 
ate money return than if planted with 
forest trees for a timber crop, and at | 
less expense. | 

The great drawback to grazing as 
with forestry is the matter of taxation. 
Land may not be able to pay the taxes 
and the interest on the investment and 
at the same time yield a profit. This 
problem has been solved for forestry 
the Auxiliary 
Forest Reserve Law, according to which 
land stocked with forest trees may, 
with the approval of the State Depart- 
ment of Forests. and Waters, be as- 
sessed at one dollar per acre for 
purposes of taxation, and no other tax 
is assessed until the timber is cut, 
when one-tenth of the proceeds are 
paid to the state and county in lieu of 


in Pennsylvania by 


* Presented at the meeting of the Allegheny Section of the Society of American Foresters, 


at Harrisburg, Pa., February 27-28, 1931. 
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IDLE LAND AS CONTINUOUS GRAZING AREAS 


the taxes not previously paid. This 
law has made possible the reforestation 
of considerable areas of idle land. 
Will not this principle apply equally 
as well to grazing lands as to potential 
forest lands? Without some such pro- 
vision, idle land that might be grazed 
with profit, will continue to remain idle 
indefinitely. By law on application of 
the owner to the proper authority, and 
after an examination by experts, the 
land might be classified as potential 
grazing land. When certain prescribed 
provisions as to treatment of the area, 
fertilizing and seeding have been com- 
plied with, as is required of forest land 
which must be stocked with trees, such 
land might be classified as “auxiliary, 
permanent, or continuous” grazing 
land, and the number and kind of stock 
allowed to graze per acre determined. 
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The assessed valuation of such land for 
taxation purposes would then be fixed 
at one dollar per acre. 
land is in 


As soon as the 
condition for continuous 
grazing, the owner would be required 
to pay a nominal annual rental on the 
maximum number of animals allowed 
to be grazed in lieu of the taxes. In 
case the land should cease to be oper- 
ated for continuous grazing, it would 
automatically revert to its former 
status and again be placed on the 
general property tax list. 

Some such plan properly worked out 
would result in thousands of acres of 
land not now yielding a revenue, being 
put to immediate profitable use. It 
would stimulate the grazing industry by 
placing it on a profitable competitive 
basis. It would increase the farm in- 
come and add to the general wealth. 


GAME RANGE 


By ALDO LEOPOLD 


In Charge, Game Survey, Sporting Arms and Ammunition Manufacturers Institute, 
Madison, Wisconsin 


In this meaty article the author, well known as a forester and authority on game 
management, calls attention to the environmental requirements of game to assure 
their thrift and welfare. He emphasizes the variation of needs according to species, 
season and circumstance, and the necessity of balancing the dispersion of the 
elements making up each environmental type for each species. The article plainly 
indicates the reason for the differences in game population in specific areas and 
suggests how the productivity of a game range may be enhanced. 


OR A PIECE of land to be habit- 

able by game it must offer places 

suitable for feeding, hiding, rest- 
ing, sleeping, playing, and raising 
young. 

The essential difference between a 
deer and a man is that man builds 
farms, factories; and cities to provide 
himself with the elements of a habit- 
able environment, whereas a deer must 
accept the random assortment laid 
down by nature (as modified by hu- 
man action) or move elsewhere. 


In both cases that endless competi- 
tion which we call society consists 
essentially in a struggle for the best 
assortment of places to feed, hide, rest, 
sleep, play and breed. 


If the assortment of environmental 
types in any one locality falls short 
of being adequate to maintain vigor, 
the species succumbs to internal and 
external competition. 


ENVIRONMENTAL TYPES 


Each species requires its own assort- 
ment of specialized places. In our 
present state of almost total ignorance 
we can list and classify these places 
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only in the most general terms. We 
call them, collectively, food and cover, 
and often think of them as a constant 
property of the species with few varia- 
tions in time. Yet a little observation 
shows at once that the needs of each 
species vary greatly both according to 
season and circumstance. The menu of 
most animals looks like a calendar— 
a new food for every month. Likewise 
their enemies and their coverts. Nearly 
all species have two critical seasons; 
the season of winter storms, and the 
breeding season. Many game ranges 
are adequate for more species or 
inhabit 
them, but for particular deficiencies 
during these critical seasons. The prac- 


greater densities than now 


tical problem of game range may be 
approached and examined from this 
standpoint, and it can usually be as- 
sumed that all other seasons and con- 
ditions are satisfactorily provided for. 

For bobwhite quail, for example, in 
the northern half of the United States, 
feeding places are usually adequate 
except during winter snow or sleet 
storms. Under these conditions a corn- 
shock, or a patch of seed-bearing rag- 
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weed protruding above the snow, is a 
requirement for survival. 

Places to hide or rest are likewise 
usually adequate except during winter, 
when the snow makes every bird visible 
to predators. Under such conditions a 
thorny bush like osage, or a dense 
tangle of grapevines, represents the 
quail’s only chance to dodge his 
enemies. 

For a sleeping place quail require at 
all seasons a rather open and prefer- 
ably elevated spot, from which, if 
attacked at night, they may take wing 
without striking mechanical obstacles. 

If the quail requires a special place 
for play, we have no knowledge of it. 

For nesting, quail require moder- 
ately thin grass or brush on a well- 
drained spot with bare ground nearby 
on which the young may dry out after 
rain. Stoddard (9) thinks this ac- 
counts for the frequency with which 
nests are found near paths and on 
roadsides. . 

Quail are commonly believed to re- 
quire grit. If they do, then ledges or 
rock or gravel, or windfalls bearing 
gravelly soil, may be necessary during 
snows. 

Let us now contrast these environ- 
mental requirements with those of deer. 
In the Lake States a deer range re- 
quires first of all a cedar swamp which 
combines food and shelter for yarding 
during deep snow. 


For hiding, a deer prefers an ever- 
green thicket on the point of a “hog- 
back” or saddle, where one or two 
jumps will carry him out of sight, no 
matter from which direction the enemy 
approaches. 
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For resting, the requirements are 
similar except that during the fly sea- 
son an open and preferably elevated 
place is needed in order to obtain 
the assistance of the wind in fighting 
insects. 

For sleeping, the requirements of the 
species are not radically different than 
for hiding. 

For play, open places are needed. 

For fawning, the doe prefers to be 
near water in order that she may 
satisfy the thirst consequent to nursing 
without undue expenditure of energy 
in travel. 

Deer have a special requirement for 
salt, which should be available without 
undue travel. 

These two illustration will suffice to 
show that each species has its own 
particular environmental requirements, 
that there is usually a critical season 
during which each of these is most 
deficient, and that the probability of 
surviving this critical season depends 
on the availability of certain types of 
vegetation, topography, or soil with 
which the critical requirements are 
associated. In other words, a game 
range, to support a given species, must 
have a certain composition in which 
the essential environmental types are 
represented. 


Wuat Is a Type? 


The use of the terms “food” and 


“cover”, while convenient categories 
for general discussion, carry with them 
a constant danger of loose thinking, 
which may lead the game manager 
into false or unsuccessful efforts to 
Just as the term 


improve range. 
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“house” or “restaurant” are inclusive 
terms for hundreds of quite distinct 
human desires or needs or facilities, 
not more than one of which may 
determine the whereabouts of a given 
person at a given time, so the terms 
“cover”, “food”, and “type”, fall far 
short of describing particular realities. 
A quail sits under a hedge on a snowy 
morning, not because it is “cover”, but 
because a Cooper’s hawk visited the 
covey yesterday, and the quail has 
For 
another enemy he might seek another 


need of the protecting thorns. 


kind of shelter. A prairie chicken may 
perch on the same hedge for an en- 
tirely different reason—to get the early 
sun; a rabbit for yet another. So with 
food. A covey of quail is in the oak 
woods, not because they like oak woods 
as such, but because a squirrel has 
been dropping acorn crumbs from a 
particular oak. A grouse brood seeks 
an aspen ridge out of no interest in 
either aspen or ridges, but because it 
is the place to seek an ant hill for 
“eggs”, or for a dust bath, as the case 
may be. This is enough to show the 
point: the service rendered. by any 
environmental type not only varies by 
species and season, but is likely to be 
contained within a very small fraction 
of the type. We must understand some- 
thing of what these services are before 
we know what a “type” is, and a given 
type may mean wholly different things 
for different species. 


INTERSPERSION OF TypPEs; RELATION 
TO MoBILITY 


A city includes all of the environ- 
mental “types” which human animals 
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require for thrift and welfare. If, how- 
all the kitchens were situated 
within one quarter of a city, all of 
the bedrooms in another quarter, all 
of the restaurants and dining rooms 
in a third, and all of the parks and 
golf courses in the last quarter, the 
human population which it would be 
capable of supporting would be con- 
siderably reduced. The extent of the 
reduction would vary with the mobility 
of the inhabitants. In fact, it is only 


ever, 


the artificial extension of the human 
cruising radius by means of mechani- 
cal transportation that would allow 
such a city to be inhabited at all. 

Likewise with game. The maximum 
population of any given piece of land 
depends not only on the environmental 
types or composition, but also on the 
intersperston of these types in relation 
to the cruising radius of the species. 
Composition and interspersion are the 
two principal determinants of potential 
abundance on game range. 


The environmental requirements of 
quail, for instance, are associated with 
four principal environmental types, 
namely woodland, brushland, grass- 
land, and cultivation. If a square mile 
of quail range consisted of 25 per cent 
each of these types, it would probably 
offer somewhere near optimum com- 
position. 

If, however, each 25 per cent lay in 
a single solid block of 160 acres, it is 
quite probable that the square mile 
would support only one covey of quail, 
and this would be located at the junc-. 
ture of the four types. This would be 
the only place where a bird of short 
cruising radius could reach each essen- 
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tial type each day. In other words, 
the juncture of the four types would 
offer that combination of composition 
and interspersion which constitutes a 
range for game of low mobility. 

If, however, a square mile of land 
of the same composition had its types 
so interspersed as to offer many places 
where quail could reach each of the 
four types each day, it would support 
many coveys of quail instead of one. 
This effect of interspersion is illus- 
trated in Figure 1. Management of 
game range is largely a matter of 
determining the environmental require- 
ments and cruising radius of the pos- 
sible species of game, and then ma- 
nipulating the composition and _ inter- 
spersion of types on the land so as 
to increase the density of the game 
population. 


TOLERANCE OF VARIATION IN CoMPposI- 
TION AND INTERSPERSION 


Quail ordinarily require woodland, 
brushland, grassland, and cultivation 


CULTIVATION 


~. COVEY 
Nae 


A: Poor interspersion (1 Covey) 
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for an optimum unit range. In special 
cases, however, one, two, or even three 
of these may be dispensed with, pro- 
vided the remainder be of the right 
kind and in sufficient quantity. Thus 
in the Ozarks some quail inhabit a 
range composed entirely of woodland, 
but only when the woodland is open 
enough to offer the brush, grass, and 
weeds characteristic of the other three 
types. Furthermore, such “woods quail” 
exist only in relatively thin popula- 
tions. In short, the exception may be 
said to prove the rule that quail have 
four essential type requirements. 

On the other hand, in Kansas, fairly 
dense quail populations occur on range 
entirely devoid of either timber or 
brush. The grass and weeds are so 
vigorous, however, as practically to 
constitute brush, while the kafhfr corn 
and wheat fields offer exceptionally 
abundant food. No real exception to 
the quail’s ordinary requirements seems 
to be involved. 


Some species attain normal popula- 
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B: Good interspersion (6 covies) 


Fic. 1.—InTERSPERSION oF TyPES—RELATION TO Mositity AND DENSITY OF QUAIL. 
(Same Types and Same Total Area of Each) 
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tions in ranges composed of one, or at 
the most, two types. Thus antelope 
characteristically inhabit range com- 
posed entirely of grassland. They will 
accept, however, ranges composed of 
up to 50 per cent woodland, provided 


this be open. 


While we are only at the threshold 
of an understanding of the ecology of 
game species, it may be said that each 
species requires from one to four en- 
vironmental types of each unit of hab- 
itable range, and that most species 
require three or four. 


GAME As AN Epce-Errect; Law oF 
INTERSPERSION 


The preceding caption asserts, in 
effect, that game is a phenomenon of 
edges. It occurs where the types of 
food and cover which it needs come 
together, i. e., where their edges meet. 
Every grouse hunter knows this when 
he selects the edge of a woods, with its 
grape tangles, haw-bushes, and_ little 
grassy bays, as the likely place to 
look for birds. The quail hunter fol- 
lows the common edge between the 
brushy draw and the weedy corn, the 
snipe hunter the edge between the 
marsh and the pasture, the deer hunter 
the edge between the oaks of the south 
slope and the pine thicket of the north 
slope, the rabbit hunter the grassy edge 
of the thicket. Even the duck hunter 
sets his stool on the edge between the 
tules and the celery beds. Wight (10) 
finds that pheasants nest in the outer 
edge of-the hayfield where it adjoins 
the fencerow; the Grouse Report (2) 
finds that grouse nest on the edge 
where the young heather adjoins the 
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old; Stoddard (9) and Maxwell (8) 
say that bobwhite and Hungarian par- 
tridge often nest at the edges of open 
Even wild turkeys 
show a curious tendency to nest at the 
edge of trails. We do not understand 
the reason for all of these edge-effects, 
but in those casés where we can guess 
the reason it usually harks back to the 


roads or trails. 


desirability of simultaneous access to 
more than one environmental type, or 
the greater richness of border vegeta- 
tion, or both. It will also be observed 
that edge-effects are most numerous in 
game of low mobility and high type 
requirements. 


I know of few convincing instances | 


where edges attract mobile, one-type 
species like geese, or buffalo, or ante- 
lope, or plover, or sea-ducks. 

The linear mileage of type edges 
available in any block or range is, 
as a matter of geometry, proportional 
to the degree of interspersion. Case 
“A” in Figure 1, for example, has 
two miles of edge within the exterior 
boundary of the map, while Case “B” 
has 10 miles. 


An acre of fencerow or 


hedge, consisting, so to speak, entirely | 
of edges, usually has more game (and | 
songbirds also) than many acres of | 


unbroken woods, or wheat, or corn. 
Abundance of non-mobile wild life re- 


quiring two or more types, appears, | 


in short, to depend on the degree of 
interspersion of those types, because 


this determines the length of the edges | 
of those types, and this in turn their 


vegetative richness and_ simultaneous 
availability. 

The same thing may be stated mathe- 
matically as a law of dispersion: The 
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potential density of game of low ra- 
dius requiring two or more types is, 
within ordinary limits, proportional to 
the sum of the type peripheries. 

I am not sure that the scientific 
ecologists know this law as well as 
woodsmen do. Texts on ecology all 
recognize that certain species are asso- 
ciated with certain types, but I have 
found few which recognize the need 
for diverse types in juxtaposition, and 
none which state clearly that the fre- 
quency of such juxtaposition depends 
on interspersion. 

The foregoing background constitutes 
the basis for the classification of Ameri- 
can game species, with respect to their 
range requirements, laid down in the 
American Game Policy (1). 


The practical question of improving 
game range deals almost invariably 
with the question of balance between 
types. Every range is more or less out 
of balance, in that some particular 
aspect of food or cover is deficient, 
and thus prevents the range from sup- 
porting the population which the other 
aspects would be capable of support- 
ing. Management consists in detecting 
that deficiency and building it up. This 
once done, some other aspect will be 
found to be out of balance, and in 
need of building up. Thus, one move 
at a time, each skillfully chosen, does 
the manager attack the job of enhanc- 
ing the productivity of a game range. 


MEASUREMENT OF COMPOSITION AND 
INTERSPERSION 


The game manager must frequently 
compare the value or appraise the 
condition of blocks of game range so 
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large or so variegated or so nearly 
alike that mental impressions alone do 
not suffice to show which is the better, 
or what the precise condition is. In 
such event some systematic method of 
sampling, such as a timber cruiser or 
crop estimator uses, is necessary. 

The per cent composition of a large 
block of country may often be easily 
obtained by tallying the types at fixed 
intervals while riding across it in a 
car or train. Aerial photographs taken 
from airplanes are an ideal way to 
measure composition, position, and in- 
terspersion simultaneously. 

A more laborious but better method 
for the simultaneous measurement of 
composition, position and interspersion, 
is actually to “cruise” the range, as 
was done by McMurry and Guthe (7) 
at Williamston, Michigan. 


If no map is needed, and it is de- 
sired to measure directly the propor- 
tion of a large range which is habit- 
able for a given species, it can be done 
by means of a tally from a motor or 
train during the critical season, pro- 
vided the range is open enough to see 
and identify all the essential types for 
at least two cruising radii from each 
point of observation, or station. A 
recent paper (3) shows the combined 
result of five such habitability tallies 
for quail in the cornbelt. 

Foresters in America have pioneered 
the idea of range conservation, but 
there is as yet little visible evidence 
that they have comprehended the idea 
of deliberately manipulating range 
composition or interspersion to increase 
game productivity (4). Such manipu- 
lation is a far more potent way of in- 
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creasing the yield (5) than regulation 5. 
of kill alone, and is widely practiced 
in Europe (6). 
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THE ROLE OF FIRE IN THE REDWOOD REGION! 


By EMANUEL FRITZ 


Associate Professor of Forestry, University of California 


The resistance of redwood to fire has developed a deeply rooted apathy toward 

fire protection in the region of its growth. The heavy stands obscure the actual 

damage done by fire but its extent is great and tar reaching in its effects. 

Already the remaining virgin areas and the cut-over lands have been irreparably 

injured. The article here presented is probably the first that makes fires in the 
redwoods a major issue. 


N THE REDWOOD region of Cali- 

fornia there is a very common 

apathy toward fire in the forest. 
Many residents believe that fires do no 
harm in the forest, some go so far as 
to claim that periodic burning of the 
forest is good for the trees and that 
it stimulates their growth. Some be- 
lieve that exclusion of fires invites the 
growth of “undergrowth” or shrubs 
which “sap the vitality” of the trees 
and cause “spike-tops” and eventually 
death. “Old-timers” say that in the 
early days fires were not so destructive 
as they are today because the more 
frequent burning kept the woods open. 
They claim that all of the forest was 
burned deliberately in those days every 
few years or when there had accumu- 
lated sufficient debris to support a fire. 
These beliefs are fallacious and can 
be easily disproved by close observa- 
tion and correct interpretation of what 
one sees. The virgin redwood forest 
has been irreparably damaged by past 


fires; current fires aggravate the dam- 


age and on cut-over land they ma- 
terially reduce the value of the land 


for new tree growth. 


The writer has endeavored over a 
period of twelve years of close contact 
with the redwood region to study the 
influence of fires, and he has come to 
the conclusions here reported. 


Past Fires 


Fires ran through redwood forests 
long before the white man arrived. In- 
dividual fires have been dated back by 
wound tissues on stumps to over 1200 
years ago. They have become more 


prevalent and on the whole more 
severe since the arrival of the white 


The stories of old residents of 


man. 
the redwood region concerning the 
acts of the Indians are conflicting. 


Some believe that the Indians set the 
woods afire every season that there 
was a sufficient accumulation of litter 
to support a fire—every four or five 
years—and that the course of an Indian 
traveling through the woods could be 
charted from a distance by the succes- 
sion of smokes as he set fires. Others 
say that the Indian was afraid of fire 
and set it only to drive game or to 
burn out his enemies, or that his 
prairie fires escaped into the woods. 


1 Presented at the meeting of the California Section of the Society of American Foresters, 


at San Francisco, October 28, 1930. 
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Others argue that Indians set fires de- 
liberately to make travel easier. Many 
white men ascribe to the Indian su- 
perior powers of intelligence and a 
forestry knowledge not equalled by 
present-day students of the forest. This 
group believes that “Indian forestry”, 
which means frequent burning, is the 
only kind of forestry that should be 
practised in the standing timber today. 
If this reasoning were good, it is hard 
to understand why a race to which is 
attributed such wisdom has been unable 
to rise toimportance in our national 
life. The early Indian of the redwood 
It is 
certain that he occasionally set the 


region was of a lethargic type. 


woods afire over many centuries but it 
is extremely doubtful that he did it 
with any thought in mind for improv- 
ing or safeguarding the forest for the 
trees themselves. He was not a mali- 
cious or willful destroyer, yet his fires 
were doubtless set for his own con- 
venience or needs rather than those of 
the forest. The redwood forest has 
survived in spite of Indian fires and 
those other pre-white-man fires, the 
causes of which can only be surmised. 


fire 


resistance of the redwood species and 


Were it not for the remarkable 


its great vitality it would have suc- 
cumbed to such treatment long ago. 
The early fires are responsible for the 
very ragged appearance of the present- 
day forest, the many hollow-butted 
trees, and most of the heart-rot. 
Unless Indians set them, it is diffi- 
cult to explain the fires of centuries 
ago except by spontaneous combustion 
or lightning. The region is generally 
too moist to give credence to the 
spontaneous combustion theory; like- 
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wise it is one of very infrequent light- 
ning storms during the dry season. 
Normally it is difficult to start a fire 
in the virgin redwood forests except 
with some preparation. Occasionally, 
however, there are times, such as the 
disastrous September of 1923, when 
there is a period of very low humidity 
accompanied by high temperature dur- 
ing which fires start readily. 
When occurring during seasons of ex- 
ceptional drought such as 1923, 1924 
and 1929 there is great danger of 
large fires. Lightning-struck trees are 
extremely rare. There are only a few 
authentic reports of fires started by 
lightning. Mr. W. G. Corbitt, forester 
of the Pacific Lumber Company, 
recorded an electrical storm on August 
27, 1923, which was held responsible 
for several fires in Humboldt County. 
He traced one smoke himself to a six- 
foot redwood tree, eighty feet of whose 
top had been broken out by the bolt 
and shattered, and found fire burning 
scattered on _ the 
ground about the tree. This storm 
was accompanied by showers. Since 
the storm of August 27, 1923, Mr. 
Corbitt has recorded several lightning 
storms, but he does not know of any 
fires having resulted from them. Mr. 
V. B. Davis, forester for the Union 
Lumber 


very 


in the fragments 


Mendocino 
County, reports the occurrence of an 
electrical storm on August 25, 1923, 
and one on September 1, 1924. One 
of his fire patrolmen reported the 
lightning to have struck in five places | 
and to have been followed by fire at | 
three of them. Two of these fires ‘oc- 
curred in virgin timber and were held 
under three acres each. The third fire 


Company in 
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occurred in a tanbark oak slashing and 
covered fifteen acres. The 1924 storm 
was seen by the patrolman to strike 
in cut-over land on a high point. This 
fire covered three thousand acres be- 
fore put under control. It is thus pos- 
sible that some of the early fires were 
caused by lightning, but it seems highly 
improbable that more than a few were 
so caused. It may be expected, how- 
ever, that lightning will play a much 
larger réle in the future, principally 
because of the presence of much refuse- 
littered cut-over land and many tall 
snags. 

Fire history was studied by the 
author in 1928 on over one hundred 
stumps on an area of thirty acres in 
Humboldt County and the conclusion 
drawn that during the past 1100 years 
there were at least forty-five severe 
fires in that particular locality, or at 
The data, 
obtained from ring counts, indicate 
many more fires, but the exact dates of 
past fires cannot be determined very 
accurately because redwood appears’ to 
produce only partially 
rings, or possibly none at all, at the 


least four each century. 


continuous 


stump height during some years, al- 
though in the same years it may pro- 
duce fairly wide ones in the top logs. 
There is danger, therefore, of counting 
some fires twice. The figure given 
above has all possible duplicates elimi- 
nated and is considered to be very con- 
servative. Past fires burned into certain 
trees very deeply but wounded others 
only slightly, or not at all. This 
refers to the stump section. Doubtless 
if the stumps had been cut lower, scars 
of additional fires would have been ex- 


posed. It is evident from field studies 
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that in each fire some trees escape dam- 
age entirely or nearly so, but that the 
same trees may suffer severely in an- 
other fire. Each tree thus does not 
record all the fires of its immediate 
locality. 
1000 years—are often sound at the 
heart and show only a few fire scars. 
Doubtless such specimens owe their 


Trees of great age—over 


great age to a combination of chance 
and a particularly thick and resistant 
layer of bark. As above noted, it is 
difficult to determine, without very 
costly study, the exact number of fires 
in the past or their frequency. Judging 
from the huge holes in many hollow 
trees, however, and knowing something 
of the power of redwoods to heal or- 
dinary wounds rapidly, the writer feels 
certain that the fires were frequent and 
severe enough to prevent healing and 
to cause mere scars to become gaping 


holes. 


Past Fires THE Cause oF HoLiLow 
TreEES, DECAY, AND SPIKE-TOPS 


Fire is responsible for all the 
“soosepens” or hollow-butted trees so 
common in the region. A light fire 


may kill the delicate cambium layer 
without burning through the bark. 
Frequently-recurring fires reduce bark 
thickness materially. Ordinarily the 
basal bark is very fire resistant and 
thick, occasionally from six to twelve 
inches, but periodic fires so reduce its 
thickness that it may become heated 
sufficiently to cause the death of the 
cambium below it. Unless it is burned 
off the bark continues to cover the 
killed area, but as wound callus is 
formed and it encroaches from the 
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sides the dead bark is pushed outward. 
The annual rings of the callus are 
particularly wide and before the wound 
is entirely covered with new wood 
there may be a space of several inches 
between the old bark and the dead 
wood. The sapwood on the scar be- 
comes decayed, and the bark dries out 
and later cracks under the stretching 
If the next 
fire occurs before the wound is safely 
healed it finds excellent fuel—dry bark 
and rotten sapwood. 


force of diameter growth. 


It burns away 
the dead bark, eats into the rotten sap- 
wood, and thus starts a cavity. The 
fires that follow, if frequent enough, 
progressively burn the hole larger, the 
rate of increase accelerating at a more 
rapid rate than the occurrence of fires. 
Thus are formed the so-called “goose- 
pens’—many of them over four feet 
Some 
of them have been used for shelter or 
storage. 


wide and a few over eight feet. 


Fire is responsible for over 90 per 
cent—in fact, probably more nearly 
100 per cent of the “dry rot”? in the 
lower portions of the trees. This rot 
gains entry through the open fire scars 
and prepares better fuel for the next 
fire. Once a goosepen is formed and 
rot has entered, the combined action of 
recurring fires and advancing decay 
causes the tree to become weakened 
and eventually to topple over. Death 
in such cases is due more directly to 
fire than to decay, since the latter 
follows fire. The heart-rot is not a 
tree-killing disease, but it is a very 
important factor in weakening a tree 
mechanically. 
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Fire contributes to the formation of 
spike-topped trees so 
common in old stands. Some residents 
believe that the reduction in fires dur- 


ing the past few decades in some lo- 


many of the 


calities has encouraged so much com- 
peting undergrowth as to deprive the 
larger trees of ‘sufficient food so that 
they die back from the tops. 
incorrect, of course. The undergrowth 
is actually an important aid in main- 
taining good soil conditions for main- 
taining thrifty tree growth in stands 
that lack density. In fact, fires them- 
selves are usually the primary cause 
of undergrowth on the typical redwood 
site, since they so thin out the tree 
population as to admit sufficient light 
shrubby 
young trees. In some cases, fires of the 
past have swept up along the trunks on 
the shreds of bark that have weathered 
loose and have killed the tops which 
are not so well protected with thick 
bark as the lower trunk. A contribu- 
tory cause of spike-tops is the killing 
of a part of the basal cambium by fire 
and the consequent reduction of the 
active water-conducting area of the 
sapwood, resulting in too little moisture 
reaching the top to keep it alive. Fires 
are not, however, responsible for all 
the spike-tops among the veteran trees. 
The death of many is doubtless a 
physiological phenomenon, for after 
the tree has attained its 
height and begins to extend its top- 
most branches and to increase the area 
of the foliage a point is reached where 
the demand for moisture is greater 


to encourage species and 


ultimate 


than the tree can meet. The topmost 


* The Brown Heart-Rot of California Redwood, by Emanuel Fritz, and Lee Bonar, JouRNAL 


oF Forestry, Vol. 29, pp. 368-380, March, 1931. 
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parts thus die in the readjustment that 
must take place. As fire protection is 
improved, the formation of additional 
spike-topped trees will be limited to 
physiological or natural causes. It is 
not at all unlikely that dry spike-tops 
serve to attract lightning but there is 
no evidence in the case of redwoods, 
that they are more susceptible than 
green tops. 

Fires, past and present, are responsi- 
ble for a considerable portion of the 
large volume of “short-lengths” that 
develop in the sawing up of the logs. 
Fires may be responsible for the loss 
of entire butt logs in the case of hollow 
trees, and additional logs infected by 
fire-induced rot. Past fires have re- 
duced the merchantable 
commercial stands on an average by at 


contents of 


least 15 per cent, a figure arrived at by 
measuring on actual felled trees the 
loss due to fire scars and the conse- 
quent decay. 


Fires AFFECT COMPOSITION OF FOREST 


The present composition of a typical 
redwood forest as to size and age is, 
to svme extent at least, due to fire. 
Without fires, past and present, the 
general average of age and diameter 
would be higher than it is at present. 
Certainly there would be no hollowed 
butts and otherwise malformed trees, 
and very little butt heart-rot. Without 
fires many more trees would have had 
“an opportunity to reach diameters of 
over fifteen feet and ages up to and 
over 2000 years before they become 
so top-heavy as to topple over in a 
-wind. Since the species has no im- 
portant tree-killing insect or disease 
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enemies, and since it naturally has 
great longevity, the forests should con- 
tain many more large trees than at 
present. 

Fires are probably responsible for 
the admixture of Douglas fir and white 
fir which reproduce from seed more 
readily than the redwood and which 
gain entrance in openings left by the 
falling of burned-off veterans. Without 
fire there would be fewer openings and 
fewer opportunities for the other con- 
Only the redwood (and 
spruce in the northern sections of the 
region) can exist in the dense shade 
and hide its time for a falling veteran 
to make way for it. White fir and 
particularly Douglas fir are less able 
to endure shade and have less longevity 
than the They therefore 
should have difficulty in maintaining 
themselves on sites suited to good 
growth from the redwood. This is well 
proven on the “flats” on which there 
apparently have been fewer fires and 
where there are larger trees and more 
of them. The redwood here occurs in 
pure stands and the crown canopy is 
too dense the entry of 
and white fir. These 
species do not grow as tall as redwood 
and consequently are eventually elimi- 


ifers to enter. 


redwood. 


to permit 


Douglas fir 


nated but where fires cause openings 
they readily enter and attain large di- 
mensions. Because of their better seed- 
ing and germinating powers, Douglas 
fir and white fir would doubtless have 
been represented to: some extent any- 
way where redwood, for adverse site 
reasons, could not keep it out. Given 
an equal start and opportunity the 
three species will develop with nearly 
equal speed until they reach the culmi- 
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nation of their height growth. The 
influence of fire upon the composition 
of the redwood forest offers an interest- 
ing field for special study. 

Redwood “flats”, as the river benches 
are called locally, apparently 
been visited less frequently by fire, 
and fires that have occurred have been 
less destructive. There are fewer 
goosepens on the flats than on the 
slopes, and windfalls show very few 
fire scars at cross sections. The average 
diameter is greater than on slopes. The 
crown canopy is often so complete on 
the flats that undergrowth is limited 
to a carpet of oxalis. The richer grow- 
ing conditions must of course be given 
a due share of the credit for the better 
growth; the fact that redwood is very 
tolerant of shade must be considered 
also in determining the reason for the 
purity of the type. It must not be 
inferred that flats are a safe fire risk. 
Where they are used by campers they 
should be kept clear of heavy accumu- 
lations of debris or protected by other 
means. 


have 


There are areas of redwood in which 
there have been no fires for perhaps 
200 years. On such areas the timber 
is particularly large and the stand is 
dense. These areas are usually well 
watered and also have a dense under- 
growth of shade-enduring shrub species. 
In 1929 near the close of an unpre- 
cedented period of drought, fires ran 
into such a forest in Humboldt County 
from several points and burned fiercely 
for weeks. These fires jointly covered 
over 10,000 acres, felled many large 
trees and injured many others. Fires 


in old-growth timber are thought by 
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local residents and lumbermen to do 
little or no damage. This is a fallacy. 
Each fire burns the goosepens larger 
and causes more trees to fall. The 
fallen trees may have to lie ten or 
more years before logging operations 
reach them. In that time the sap- 
wood and some of the heartwood has 
become checked and decayed and the 
trunks are later burned much more 
deeply in the usually inevitable slash 
fires than if they had been freshly 
felled. Fires burning through old- 
growth redwood cause the falling of 
approximately two per cent of the 
trees over four feet in diameter. These 
fallen trees add to the difficulty of 
felling when later the area is to be 
logged off, and increase the breakage 
as well as the cost of logging. 


Fires AFFECT SPROUTING AND THE 
SuccEss OF SEEDLINGS 


Fire induces sprouting. Trees sub- 
jected to great heat in a slash fire will 
lose all their foliage but will likely 
sprout profusely along the trunks from 
near the ground to the top and on 
many of the branches that escaped 
killing. Such sprouting arises from 
thousands of adventitious buds stimu- 
lated to growth by the killing of the | 
normal buds. A tree subjected to less | 
heat may lose all its foliage but will | 
sprout only from the original buds. | 
Trees that sprout for their full length 
are known as “fire columns”, and give | 
This ob- 
servation has a particularly important 
bearing on areas that are to be selec- 
tively logged and where a residual 
stand is to be saved. 


rise to low-grade lumber. 


The trees re- 
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maining must be protected against fire 
during and after logging. Fires in 
old-growth frequently start sprouts 
from near the ground line. Some of 
these sprouts reach pole size and ma- 
terially interfere with the felling of the 
parent tree and must be cut down and 
sacrificed before the fallers can get at 
the big tree. After logging a large 
percentage of redwood stumps sprout 
vigorously. Fires kill back such sprouts, 
and some stumps fail to resprout, most 
of them however can withstand an oc- 
casional light fire and resprout with 
remarkable persistence and vigor. 
Natural seedlings do 
plentifully in an old-growth forest and 


not occur 
when found are usually on rotting logs 
or on heavy accumulations of humus. 
They occur, however, also on mineral 
soil where the virgin forest has been 
disturbed, especially along rights-of- 
way and exposed banks; in fact mineral 
soil seems to be a preferred seed bed. 
A fire will kill all the seedlings grow- 
ing in the duff; some of those on 
mineral soil may sprout from the burl 
at the root collar of each plant, unless 
the fire has burned too deeply. 


Fire Most DeEstTRUCTIVE IN YOUNG 
GROWTH 


As might be expected, the visible 
destructiveness of fires is most spec- 
tacular in young forests. Certainly it 
is more complete, and many promising 
stands of young growth have been wiped 
out by single fires. In the young growth 
the trees lack the protection of heavy 
bark, they stand more closely together, 
their crowns are nearer to the ground, 
there is usually more readily inflam- 
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mable litter under them, and the soil in 
the early decades of the reforestation is 
ordinarily drier than in virgin forests. 
The fire hazard in such a forest is 
therefore much greater than in the old 
growth, and the protection effort must 
be correspondingly more intensive. A 
few of the more progressive lumber 
operators endeavor to keep fire out of 
cut-over land and young growth, but 
in general such growth is looked upon 
as of little consequence. If cut-over 
lands are not given better protection, 
the sprouting of redwood stumps be- 
comes progressively weaker, seed trees 
are killed and the slopes revert largely 
to brush species and can be returned 
to timber species only at great expense 
and with doubtful results. 
aesthetic standpoint the loss is no less 


From an 


complete. 


Repwoop Fire ProBL—EM COMPLICATED 
BY LocaL ATTITUDE 


The redwood fire problem should be 
viewed from the standpoint of three 
separate classes of people: (1) the 
nontimber owners, including local resi- 
dents, hunters, and 
tourists; (2) timber owners not en- 
gaged in logging; (3) 
panies engaged in logging, and “split- 
stuff’ operators. Local _ residents, 
ranchers, and hunters are in the class 
already referred to which believes in 
burning the woods to clear them of 
undergrowth to improve ingress or 
with the mistaken notion that the forest 
is thereby improved. Ranchers often 
resort to fire to clear their pasture 
lands of “brush” which has encroached 
upon their lands, largely due to mis- 


local ranchers, 


lumber com- 
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management on their part rather than 
because of the proximity of the forest. 
For them fire has a real function but 
too frequently they look with impunity 
upon the escape of their ranch fires 
into a neighboring owner’s timber. 
Occasionally local residents set fires 
to improve the huckleberry crop. Such 
fires represent another instance of the 
lack of regard of individuals for the 
safety of timber growth, young or old. 
Tourists occasionally start fires through 
carelessness or ignorance. Some build 
their camp fires in the hollow trees, 
accepting the belief of local people 
that the trees are “fireproof.” Local 
people as a rule have less respect for 
the redwood forest than those who live 
outside the region and come long 
distances to enjoy its magnificence. 


Timber owners not engaged in log- 
ging 
and timber investors, some of them 


include timber-owing ranchers 


very large companies. The investor is 
usually opposed to fire trespass but at 
the same time feels that little harm is 
done. This view is the result of a lack 
of appreciation or knowledge of the 
actual influence of fire upon the in- 
vestment, as well as the result of a 
feeling of impotence in controlling in- 
cendiary fires. An investor who be- 
lieves that fires do not impair his in- 


vestment is deceiving himself. Timber- 


owning ranchers as a rule do not ac- - 


cept fire protection as a desirability 
and sometimes thwart the efforts of 
fire wardens to suppress fires. 

Fires set by loggers as a part of 
their 
category and are treated in the follow- 


operations are in a_ separate 


ing paragraphs. 
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Fires Set By LUMBERMEN 


Lumbermen have resorted to broad- 
cast burning to consume slash since 
the earliest days of redwood logging. 
They early discovered that fires burn- 
ing over areas on which the trees have 
been felled but not yet removed do 
not consume the logs so completely as 
to make them a complete loss as would 
be the case in other regions. There is 
such an enormous amount of potential 
lumber on an average redwood area 
that if only half of it survived a fire 
the early logger felt he was still ahead. 
The burning greatly facilitated the 
logging. In the early days the great 
volume of debris introduced a serious 
obstacle to the yarding operations con- 
ducted with animals or low-powered 
This debris problem is 
serious even today but some companies 
already feel it profitable to keep fire 
out at least until after the logs are re- 
In the early days, also, little 
value was attached to sapwood, prac- 
tically all of which, along with some 
heartwood, is consumed in a “hot” fire. 
Today, however, this material brings 
little less than the heartwood in the 
form of lumber. In recent years the 
leading lumber companies have _be- 
come aware of the losses occasioned by 


machinery. 


moved. 


fire and several are now maintaining 
fire control departments. 

In “split-stuff” operations an effort 
is made to keep fire out of the woods 


until the split products—cross ties, 


posts, stakes, shakes, and shingle bolts 
are removed. The derbis on 
ground consists of the usual logging 
slash—tops, 


limbs, broken chunks, 


small felled trees, and the like—plus 


the - 
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a huge volume of chips, sticks, slabs, 
and culled posts, stakes and ties result- 
ing from the splitting and broad-axing 
operations. Since no power equipment 
is used to move logs, many trees up to 
thirty-six inches d.b.h. and too’ small 
to work into split products, are left 
standing. Many of them escape the 
slash fire, though not without injury. 
A split-stuff area, from a forestry 
standpoint is far superior to an area 
logged off for saw logs. When a 
market was suddenly created a few 
years ago for redwood highway-bridge 
piling, several split-stuff operators re- 
turned to their previously “split-out” 
and abandoned areas to salvage the 
trees which survived the fires. To their 
disappointment, however, they found 
these trees in most cases so badly fire- 
scarred at the bases and infected by 
subsequent rot, that much loss occurred 
through the necessity of “long-butting” 
or the rejection of entire trees after 
they were felled. An interesting side- 
light on this salvaging operation has 
a significant bearing upon forestry 
practice and offers conclusive proof of 
the writer’s contention that redwood 
has a remarkable power to accelerate 
its growth rate when freed from com- 
petition and that this property should 
be taken advantage of in a changed 
system of logging. The trees surviving 
the fire, theretofore in a suppressed 
class, had taken advantage of the 
lessened competition and produced such 
au increased rate of diameter growth 
and consequently such an increased 
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width of sapwood that the piling was 
rejected by the buyers’ inspectors. 
Though this worked a hardship in this 
particular case it gives excellent proof 
of the growth that may be expected 
from uncut trees in selectively-logged 
operations, provided they are protected 
from damage by fire and yarding. 
Redwood, from a silvicultural stand- 
point is superior, in the opinion of the 
author, to any other American forest 
species in its adaptability to selective 
logging, but as in the case of other 
species it must be defended against 
fire. 

On standard logging operations many 
trees are left standing because too 
In di- 


ameter they range from approximately 


small for profitable utilization. 


thirty-six inches down to saplings. 


These trees are destroyed in the yard- 
ing operation and therefore need no 


further consideration from the fire 


angle as long as present logging 
methods continue. However, should 
genuine selective logging? ever be 


practised these trees must be protected 
On split-stuff 
operations there is no destruction of 


from damage by fires. 


similar trees by yarding, consequently 
an area that has been split-out has a 


Such 


areas, however, are burned as severely 


considerable residual stand left. 


as are logging areas. 

Logging fires do great damage to 
logs not yet yarded. When set before 
yarding and bucking they damage the 
fallen trunks frequently to the extent 
of 20 per cent of the merchantable 


8 The system of selective logging adopted recently by a few companies is of an economic 
type solely and has no silvicultural aspects. Under it the waste in the woods has increased 
and the damage to what should be a protected residual stand is almost as great as prior to the 
change. It is purely selective utilization rather than a selection system of silviculture. 
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volume if the bark has been peeled off. 
When the trunks are burned “in the 
bark” the loss is of course considerably 
less. Should a fire be delayed until 
after the logs are made, the loss to 
merchantable lumber is increased by 
more than 5 per cent through burned 


ends and fires burning out logs con- 


taining rot. One large operator de- 
layed burning until after logging but 
abandoned this practise after about 
eight years. Since then another large 
operator has determined upon delayed 
burning and at the same time began 
bringing the logs to the mill “in the 
bark,” the bark being removed at 
central peeling plants. While no data 
are available on~the effect of this 
policy on logging costs, observation 
points clearly 


to great savings in 


potential lumber output. Fires induce 
deep surface checking of the logs, 
while the occasional depressions burned 
into log sides cause the development 
of much additional short-length lumber 
at the sawmills. 

Fires on felled areas spoil the possi- 
bility of salvaging many small trees 
for poles for which a market should be 
developed. There is no good reason 
why redwood should not make as good 
Under 
present methods of logging and slash 
disposal the salvage of this product is 


a pole as western red cedar. 


hardly economical. 

Slash fires cost money in wood de- 
stroyed and in the cost of their han- 
dling by the woods crews. Their total 
cost probably totals over $2.00 per 
thousand feet, log scale. This figure 
would be offset somewhat by an in- 
creased logging cost if slash is dis- 
posed of in another way. The writer 
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expects in the near future to try out a 
different form of slash disposal and to 
keep a record of its cost and its effect 
upon logging and the productivity of 
the land for future timber yield. 


INFLUENCE OF FIRES UPON THE SOIL 


Fires set by loggers to consume slash 
have a decidedly bad influence upon 
future growth. Such fires are made to 
run broadcast, 
heavy debris burn fiercely and con- 
sume all the duff and humus along 
with the slash, brush, and young 
growth. They kill many of the trees 


and because of the 


which were considered too small for 
profitable logging but which would be 
important for a second cut later or to 
furnish seed for natural reforestation. 
Often there are two logging fires—one 
before the logs are removed to simplify 
logging, and one following logging to 
clear the area of the accumulation of 
The 
experimental area already mentioned 
was burned three times before all the 
logs were removed. These fires leave 
the area absolutely devoid of green 
growth and potential seed trees are 
wiped out. Soon after logging, how- 
ever, bracken ferns, shrubs, perennial 
herbs, 
deeply rooted plants sprout vigorously 
and many annuals like fireweed and 
Canada thistle, which thrive despite 
bad soil conditions, enter through seed- 


debris occasioned by yarding. 


redwood stumps, and _ other 


ing. The entry of dense masses of 
shrubs is almost inevitable under the 


present system of burning and logging, - 


and they increase the fire hazard; how- 
ever, they must be credited as im- 
portant agencies for rehabilitating the 
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soil and deserve protection despite 
their apparent lack of value. The top 
soil has been so severely baked and 
has had most of its rich supply of the 
important macro- and micro-organisms 
burned out of it, that it is impotent 
for a long time to reproduce the more 
exacting seedling tree growth. Nursery- 
grown redwood plants, transplanted to 
such burned sites, suffer not only from 
the exposure but also from the poor 
soil conditions in the surface layers. 
The dessication of the upper five or 
six inches during the long rainless 
season stunts the plants or causes the 
death of many. With no protection 
against evaporation the upper layers 
become hard and compact and unable, 
therefore, through reduced hygrosco- 
picity, to benefit much from the large 
amount of atmospheric moisture of the 
region. The growing capacity of red- 
wood soil is so high originally that the 
possibility of its reduction is over- 
looked. The reduction is, however, so 
great that the heavy annual growth 
which the soil is capable of producing 
in its virgin state is perhaps halved 
for several decades after the usual 
burning. Fire must be used in con- 
nection with logging, but it is all too 
evident that the present method of 
slash burning is too destructive. Just 
what change can be effected economi- 
The en- 
tire area of a logging operation is a 
huge slash pile. 
such as is practised in the California 
pine region, does not seem feasible. 
Perhaps burning the slash as it accum- 
ulates during the felling operation is 
the solution. Anyone who has viewed 
and considered the redwood slash dis- 
posal problem is impressed with the 


cally is difficult to suggest. 


Piling and burning, 
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enormity of the job. Studies are 
urgently needed to determine less de- 
structive methods of consuming the 


debris. Closer utilization would of 
course reduce the severity of the 
problem. 


ForesTRY PRACTICE CONTINGENT ON 
CHANGED STANDARDS OF LOGGING 
AND BuRNING 


The discovery of a saner method of 
slash disposal than is now practiced 
is a necessary prelude to such selective 
logging as is intended to provide for 
a second cut. The logging method it- 
self must be radically changed also, 
but this appears to be simpler than 
keeping the fires from injuring uncut 
trees and logs. Correct forestry in the 
redwood region should not require 
planting, yet correct forestry cannot be 
practised until the engineering phase 
of logging is improved and slash fires 
are controlled. It would appear then 
that the redwood region needs an engi- 
neer more than it needs a forester. 


Fires JEOPARDIZE Tourist BUSINESS 


The fire problem is closely bound 
up with the general business of the 
redwood region, much of which de- 
pends upon tourist traffic. Traffic on 
the Redwood Highway is increasing 
with such astounding rapidity that the 
roadway must be constantly improved 
Most of the tour- 
ists are attracted by little else than 


to accommodate it. 


an opportunity to view the justly- 
famed redwoods. The impairment of 
this attraction through fire and de- 
structive logging is analagous to kill- 
ing the goose that laid the golden 
ege. From the middle of September 
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to about December 9, in 1929, for 
example, the Redwood Highway region 
was so densely filled with smoke that 
tourists obtained only partial satisfac- 
tion from their visit and doubtless 
carried away enraged sentiments that 
will keep them from returning. 
Clever advertising has created a wide 
desire to The 
public expects to find the beauty that 
is advertised. If the hillsides present 
only the ugly results of destructive 


“see the redwoods”. 


logging methods and fires, or if the 
remaining green timber is hidden be- 
hind a screen of smoke and the tourist 
entertains the fear of being drafted to 
fight fires, it is easy to see that local 
business people, and not only the for- 
ests will suffer. The manager of a 
prominent redwood region hotel told 
the author that his business drops off 
preceptibly during periods of heavy 
smoke. The local business people thus 
have a stake in the redwood forests 
which they are not adequately ap- 
preciating and safeguarding. 


CONCLUSION 


There is no general fire conscious- 
ness in the redwood region, but a 
decided improvement must be noted 
particularly among 


operating com- 


panies. For several generations the 
feeling that “fires cannot hurt a red- 
wood” has become so firmly estab- 
lished that any attempts on the part 
of the state fire officials to extinguish 
fires are obstructed, especially by local 
ranchers and small timber owners. In- 
cendiarism is practiced not so much 
with malice as with a real feeling 
that fires are necessary or desirable in 


the redwood region. Many local resi- 
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dents feel that fires actually do good 
in a redwood forest and look upon 
fires set by non-owners as a minor 
offense—less than killing a deer out of 
season. The feeling that fire is not a 
serious menace to the redwood region 
has even influenced foresters to ap- 
prove legislation which exempts this 
region from the ,operation of certain 
portions of state fire laws, and local 
legislators have thwarted recent at- 
tempts to place the redwood region on 
a parity with the balance of the state 
as to restricting the season for burning 
without permits. It is obvious, there- 
fore, that the satisfactory correction of 
the fire problem, from the public atti- 
tude standpoint, will not be a simple 
matter; otherwise, fire protection is no 
more difficult except as to slash re- 
moval than in other forested regions. 
The safety of the redwoods and the 
prosperity of the region are not secure 
as long as fires are looked upon with 
apathy or are permitted to be the 
dominant factor in influencing redwood 
growth. 

The apathy toward fire in the red- 
wood region is founded on fallacies. 
Fire has no place in the old-growth 
forests, while on logging areas it needs 
to be more conservatively employed. 
Not only is valuable timber injured 
or destroyed, but the possibility for 
future crops is immensely reduced, 
and the profit from tourist traffic is 
jeopardized. The lumber companies 
have a stake in tourist travel as much 


as they have in timber. It is time 


that the local county supervisors and 


chambers of commerce take cognizance 
of what fires mean to their communi- 
ties and take steps to correct their 
regional fire problem. 


AMERICAN FORESTRY—FAD, SUBSIDY OR BUSINESS! 


By FRANK H. LAMB 


Hoquiam, Washington 


The author, a prominent Northwestern lumberman and equipment manufacturer 
and president of the Washington State Chamber of Commerce, discusses the 
American forestry situation as he sees it. He considers our present forestry effort a 
government subsidy and feels that not until forestry is given a chance to become 
a business will it attain importance. Foresters may not agree with all of Mr. 
Lamb’s statements. The forestry opinions of men of his standing and influence 
must be given careful consideration by those who, like him, be they foresters, 
lumbermen or publicists, are keenly interested in the prepetuation of the Nation’s 
great forest industry. It is evident, ue he has faith in the possibilities of private 
orestry. 


F, instead of a generally heavily 
| wooded country, the United States 

at the beginning of settlement had 
been a treeless area, forestry today 
would be one of America’s greatest 
and most progressive industries. If, 
instead of a seemingly inexhaustible 
wealth of virgin forests, we had been 
compelled to plant in order to harvest, 
we would now have millions of acres 
of cultivated forests in areas where no 
forests now exist. If, instead of a 
fatalistic dependence on a retreating 
forest frontier, we had been forced to 
provide our forest necessities locally, 
lumber and other forest products 
would be far cheaper today in many 
sections now far removed from lumber 
producing areas. 

The idea that the forest is inexhaus- 
tible and unreplenishable is so fixed 
in the public mind that after more 
than thirty years of forestry agitation, 
and education, little real progress has 
been made in establishing the forest 
as a timber crop producer. 


The conservationists of today were 


anticipated two hundred eight years 
ago by Governor DeWitt Clinton of 
New York, who pleaded for forest 
conservation in 1822. The national 
forests, were set aside primarily for 
the preservation of natural tree and 
animal life, for stream regulation and 
water than to 


economic forest re- 


conservation, rather 
create a_ great 
source. 

“conservation” 
President Roosevelt 
under the prompting of Gifford Pin- 


chot was without a solid economic 


The campaign for 
inaugurated by 


basis. The Macedonian cry was to 
“conserve,” in other words, to hoard 
and there was little conception of a 
forest policy that aimed at maximum 
production and adequate returns 
through wise use and replacement. 
The “hoarding policy” as applied to 
a replenishable resource was one of 
the doctrines that 
that could be proposed. It fixed in 


the minds of the people of the country 


most destructive 


the inevitable exhaustion of our timber 
resources, openly advocated a more 


1 Presented at the annual banquet of the Forest Club, School of Forestry, Oregon State 


College, Corvallis, Ore., on February 11, 1931. 
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extensive use of substitutes and in- 
vited all the world freely to invade 
our domestic markets with their more 
cheaply produced products. All this 
was with the mistaken idea that the 
more impediments placed in the path 
of the American lumberman, the less 
timber there would be cut; the more 
the forest were harassed, 
the sooner they would become philan- 
thropists and start to save their forests 
for the tax collector to confiscate; the 
more the standing and use of forest 
materials were decried, the quicker we 
would go to other materials and let 
our present forests ripen and decay 
and make unnecessary future forests 


industries 


except for sentimental and _ scenic 


purposes. 

The passage of the Clarke-McNary 
Act in 1924 with its participation of 
the government in the protection of 
private forest lands, its hesitant and 
inadequate program for tree planting, 
tax study, and the like, was the first 
indication of the transformation from 
the caterpillar stage of fad to the 
chrysalis of a subsidized government 
activity. Today, the great majority 
of publicists, whether laymen or for- 
esters, are unwilling to admit that 
American forestry can ever amount to 
anything except as it is fostered by 
federal or state governments and only 
to the extent that it is nurtured by 
public funds. Why this should be is 
one of the engimas and tragedies of 
American economics. 

A paternalistic government given 
abundant funds might create in the 
United States a forest domain without 
reference to costs, yields or dividends. 
But it is significant that so far the 
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experience of the Forest Service dem- 
onstrates that whereas it is possible to 
procure large sums for the develop- 
ment of the National Forests as scenic 
and recreational areas, it is virtually 
impossible to obtain any adequate ap- 
propriations for replanting denuded or 
waste areas or to inaugurate any work 
that will bringsthe forests up to maxi- 
mum production within a reasonable 
period. 

In the twenty-two year period in- 
cluding 1927, the national forests of 
Washington and Oregon, comprising 
the greatest in the 
United States, with an area of nearly 
twenty-three million acres and a stand 
of timber estimated at over 200 billion 
feet, has cost the United States for 
administration over $38,000,000, while 
receipts, including timber sales, graz- 
ing fees, resort rentals and others, 
have totalled only slightly over $12,- 
500,000. It is true that out of the 
total expenditures, over fourteen mil- 
lion dollars has been expended on 
forest roads, and trails, a large part 


forest domain 


of which is of little use as a forestry 
which have been 
vociferously demanded by neighboring 
communities and Chambers of Com- 
merce. The providing of tourist roads, 
recreation camps, the policing and 
care of forest visitors, the counting of 
the ubiquitous 


development, but 


motorist who chug- 
chugs through a national forest, is 
only secondarily and very remotely 
forestry. 

The primary object of forestry is to 
grow timber, to protect the forest from - 
fire, to study markets and promote the 
utilization of forest products so as to 


secure maximum production at a profit 
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rom the operation, whether the land 
»wnership be state, national, or private. 

In the early days of the national 
orests, they were looked upon as a 
reserve timber supply to bridge the 
nevitable gap between the exhaustion 
of timber in private ownership and the 
coming into production of new for- 
asts. Instead of that, the Forest 
Service has generally striven to sell 
could force on the 
market, often at prices, when freedom 


any timber it 


from taxes and other conditions are 
ziven weight, below those of private 
Part of this policy has been 
due tu a desire to make a favorable 


owners. 


showing to offset large overhead ex- 
penses and part has been an _inheri- 
tance of the perpetual warfare of the 
conservationists with 
the “timber barons.” 

In the early days of faith and hope, 
it was thought that the burned and 
denuded areas of our national for- 
did not 


chance to reforest would be planted 


so-called forest 


ests where nature have a 
with young trees. In the seventeen 
years to and including 1927, 26,838 
acres in the North Pacific Region have 
been planted with 17,898,000 trees. 
At a most extravagant cost, this puny 
area should not account for more than 
$250,000 of the $38,000,000 expanded 
on the forests of Washington and 
Oregon. 

During the calendar year 1927, 12,- 
600 acres were planted in the national 
forests the 2,000,000 acres 
stated as needing similar treatment. 

In the national forests of Washing- 
ton and Oregon 198,000 acres have 
been “planned” for replanting. “Prog- 
ress towards the ultimate carrying out 


out of 


953 


of this program has been limited by 
insufficient appropriations.” 

When we compare our record of 
planting in the best timber growing 
area in the northern hemisphere with 
the 78,000 acres planted in New Zeal- 
and in 1928 of which 35,000 was by 
the government and 43,000 by private 
owners, and the 200,000 to 400,000 
acres annually planted in Japan, we 
must conclude that something is wrong 
with American forestry. 

The standing timber of the national 
forests has been greatly overestimated 
Much of 
the timber, owing to elevation and 
site, is of low grade and of inferior 
species; much is so located that it 
possibly be marketed until 
timber is far higher in value than at 
present and recent indications point 
to the necessary withdrawal of many 
of the better areas to satisfy local in- 
terests for scenic considerations, to 


as a future lumber supply. 


cannot 


maintain timber along highways and 
to provide uncut drainage areas for 
the domestic water supplies of our 
large cities. 

In the light of thirty years experi- 
look 
farther for salvation than the federal 
Unless 


changed, we will 


ence, American forestry must 


government. our policy is 
dissipate a great 
virgin asset and aside from some fire 
protection, tourist and recreation de- 
velopment, gain but little. 

The experience of every timber pro- 
ducing country has demonstrated that 
the full development of its forest pos- 
sibilities has required the three-fold 
cooperation and effort of national and 
local governments and private owners. 


It is evident that our general govern- 
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ment is too unwieldy and is too en- 
meshed in the conservation fallacy of 
hoarding to enable the Forest Service 
ever to become a _ timber growing 
agency such as the Imperial and 
Household Forest Administrations of 
Japan or the public forest service of 
Germany. Furthermore, our states, at 
least here in the Northwest, are too 
poor, have too small a population and 
lack the public capital and initiative 
to inaugurate an aggressive forest 
program on an adequate scale early 
enough to save our forest industries. 

It is to the private owner and _ pri- 
vate capital that the forest industries 
of the Pacific Northwest must look for 
their salvation and perpetuation and 
despite all the prejudice and experi- 
ence of centuries of American lumber- 
ing, the passage of two measures of 
fiscal legislation, one federal, the other 
state, will assure the success of private 
capital investments in timber growing. 

Yields surpassing any attainable in 
any part of the Northern hemisphere 
are possible in the Pacific Northwest. 
At its period of maximum growth, 
Douglas fir will increase at a rate of 
4 per cent per year. This is twice the 
ratio of increase possible in the best 
forests of northern Europe. 

Western hemlock under favorable 
conditions will yield one hundred 
cords of pulp wood per acre at fifty 
years of age and the cost per cord of 
a fifty-year rotation with interest at 5 
per cent would be less than one dollar 
per cord. 

The availability of private capital 
for any investment is governed by the 
ratio between costs of production and 
the anticipated returns for the product. 


Under the general property tax, the; 
forest owner cannot approximately: 
estimate his tax cost over a period of 
years. In fact, he never tries to do so 


since a general property tax on a pre- 
sumable fifty per cent of full value 
levied each year at rates ranging from 
five per cent to nine per cent is con- 
fiscation as certain, if a little slower, 
than the Bolshevist confiscation of 
Russian forests. 

The greatest advance made in for- 
estry in the Northwest was the enact- | 
ment of the Oregon yield tax law in 
1929. The fact that in its first two 
years of operation, the law has put 
thousands of acres of virtually aban- | 
doned lands back on the tax list, has | 
increased the tax returns to some of 


the counties and stimulated the incen- 
tive of the private owner to hold on 
to his land, indicates that it is only 
a question of time and more favorable 
conditions until the owners of cut-over 
lands in Oregon will go into timber 
growing on an extensive scale. 

The passage of the necessary con- 
stitutional amendment last November 
and the passage of a similar yield tax 
law for Washington this spring, places 
the Pacific Northwest in the lead so 
far as taxation of lands for timber 
growing is concerned. With fixed tax 
costs, the other factors in timber grow- 
ing in the Pacific Northwest are fairly 
determinable. 

The fire risk is the next greatest 
hazard, but the progress made by both 
states in fire prevention is encourag- 
ing. In Washington, for the past five 
years, the protection of young growth 
and slash disposal has been placed on 
a more sensible basis. Any timber 


AMERICAN FORESTRY—FAD, SUBSIDY OR BUSINESS 


growing project properly located and 
adequately prepared for protection 
would have a hazard that is not pro- 
hibitive from an 
‘point. 


investment — stand- 
The prospective timber grower in 
America has a domestic market for 
his product that surpasses any other 
nation in per capita consumption. 
While sawn timber consumption per 
capita has declined from 550 feet, 
board measure, to less than 350 feet, 
board measure, in the past twenty 
years, this is only part of the story. 
The consumption of other classes of 
forest products has generally greatly 
increased. In the past twenty years, 
the total consumption of paper in the 
United States has doubled. About a 
third of the increased consumption 
has come from United States forests, 
the balance has been made up by in- 
creased imports of forest products. 
The chemist and the engineer are 
continually finding new uses for forest 
materials. The forest is replacing the 
textiles for towelling, table cloths, and 
much of our clothing fabrics. Our 
cigars, fruits, meats and other food 
products are wrapped in a hygenic, 
transparent wood cellulose covering. 
Fibreboard from forest material is 
packing the goods of the nation. Thin 
sections of high grade woods are built 
up with cheaper material to make a 
far more durable and attractive lumber 
The treatment of lumber to 


prolong its life and to reduce its com- 


product. 


bustibility is making timber construc- 
tion comparable in durability with the 
more expensive steel and concrete ma- 
terials. A reversion from the fad for 


so-called “permanent materials” is 
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leading manufacturers, builders and 
consumers in many lines back to the 
far more desirable timber construction 
and more attractive wood finish of 
earlier days. The Creator’s greatest 
work next to man was the forest. Its 
purpose in the divine plan is unmis- 
takable and no country and no age, 
least of all America at this stage, can 
escape reliance upon the forests for 
the very necessities of national econ- 
omy and industry. 

The aim of every modern nation is 
to be self contained, so far as possible, 
in the raw materials for its economic 
needs. To this end, diplomats scheme, 
congresses _ legislate, 
fought. Consider these facts: The 
United States, originally possessing 
one of the greatest forest areas in the 
the 
American Tree Association burdened 
with 81,000,000 acres of denuded land 
that should be growing forests, is im- 


and wars are 


world, and now according to 


porting nearly 20 per cent of its paper 
requirement, 27 per cent of its wood 
pulp necessities, 20 per cent of the 
pulp wood used in its pulp plants, 
and nearly sixty per cent of its news- 
Our annual im- 
ports of paper, wood pulp and pulp 
wood, reduced to cords of wood re- 


print requirements. 


quired to produce it, is over 10,500,- 
000 cords per year and the annual 
value of these imported products is 
over $265,000,000. 

The third largest industry in the 
nation—the forest and its products—is 
virtually without any tariff protection. 
A duty of five dollars per ton on 
foreign pulp would quadruple the 
Pacific Northwest pulp industry in five 


years. It would make possible the 
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utilization of millions of cords of log- 
ging waste much of it coming from 
the national forests and now going to 
destruction and would create a market 
for hemlock and the species of lesser 
value that would permit their close 
utilization. But more important still, 
it would give an immediate assurance 
to prospective forest growers that there 
would be a market for their future 
product at a reasonable price. 

Forest material cannot be grown in 
America as cheaply as it can be ex- 
ploited from Canadian forests, or pro- 
duced by the cheaper labor and lower 
cost conditions prevailing in the Baltic 
countries, and as long as timber can 
be imported more cheaply than it can 
be grown at home, little will be grown 
and one-fourth of our lands will be 
doomed to lie idle. 

Placing forest products on the free 
list is one of the most glaring discrim- 
inations in our tariff structure, dis- 
criminatory not only to a whole in- 
dustry, but particularly discriminatory 
to a natural timber section such as the 
Pacific Northwest. The European man- 
ufacturer of pulp can ship his product 
to the eastern seaboard much more 
cheaply than the Pacific Northwest 
manufacturer. The European manu- 
facturer’s labor and professional sala- 
ries are far lower. His lands are car- 
ried at a lower value because not sub- 
ject to an annual general property tax, 
or else they are publicly owned. The 
young pulp and paper industry of the 
Pacific Northwest is hanging  pre- 
cariously to the thread of 
cheaper raw material obtainable from 
sawmill waste. 

So long as our national economy 


slender 
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and standards of living are based upon : 
protection, the tariff umbrella should 
shelter all alike and as equally as pos- 
sible. Furthermore, an import duty on 


forest products is one tariff that will 
benefit every citizen since we are all 
stockholders in the national forests, 


owning probably 25 per cent of the 
remaining commercial timber of the 
United States. 

What is true with pulp and paper is 


equally applicable to lumber, veneers, | 
plywood, shingles and other forest | 


products. The relatively small im- 
ports of Russian lumber, pulpwood, 


and other forest products are only a 


harbinger of what may be expected if | 


our free list for forest products is con- 
tinued. There is a cruel irony in the 
statement of President Bron of “Am- 
torg’”’, the American Soviet Trust, “The 
time is coming, and not so very far 
off when the United States will have 
a great need for Russian lumber, due 
to the fact that the supply of standing 
lumber is being rapidly depleted.” 
And his further statement that “The 
imports of Russian lumber and pulp- 
wood do not affect any great American 
industry since the product is not in 
competition with any American prod- 
uct.” Nine-tenths of the people of the 
United States, residing in states that 
have long since denuded their forests, 
have been educated by the great inter- 
national press of the pulp and power 
trust to the point where they readily 
agree with President Bron. Certainly 
the convention of southern foresters 


last May, that expressed opposition to — 


a tariff on lumber, must have agreed 
with him. 
If we continue our reliance upon 


subsidized government forestry, the 
taxpayer must expect to pay the bill. 
If the past is any guide, the world’s 
most valuable forest domain will not 
realize enough to pay the cost of ad- 
ministration. If our present rate of 
planting is continued, a century will 
find us farther 
maximum production than we are to- 
day. If government service is to be 
the only opening to the graduates of 
our forest schools, forest engineers will 


from the goal of 


be doomed to the emoluments of a 
civil service, while their ambitious and 
capable brothers in other engineering 
lines will reap the far greater rewards 
of profitable private industries. 
GAIN! PROFITS!! DIVIDENDS!!! 
are the essentials which must be in- 
troduced into the curriculum of Ameri- 
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can forestry if the profession is ever 
to become a worthwhile vocation and 
comparable in rewards to other tech- 
nical professions. 

American initiative and capital will 
quickly solve our “forest problems” 
and “reforest America,” if we will 
only enact tax laws that will let the 
owner live until he has something to 
sell and give him a tariff protection 
that will help to assure him a profit- 
able market for his future product. In 
this way the nation will provide itself 
a cheaper future lumber supply than 
by depending on imports with their 
Our 


lands will be put to use and a great 


excessive transportation costs. 
industry capable of paying American 
standards for labor and service will 


be perpetuated. 


Me 


TREE PHYSIOLOGY AT THE CONFERENCE 
FOR INVESTIGATORS INTERESTED IN THE 
CHEMISTRY AND PHYSIOLOGY OF PLANTS 


At a conference on June 5 and 6, 
at New Haven, called by Prof. C. G. 
Deuber of Yale University, some fifty 
investigators met to discuss their cur- 
rent researches on the chemistry and 
of 


papers ranging in subject matter from 


physiology plants. Twenty-five 
virus diseases of plants to the growth 
of white pine were presented and lively 
discussion ensued throughout the pro- 
Since nine of the papers dealt 


with various phases of tree physiology 


gram. 


and silviculture a brief description of 
the character of this type of work in 
the East and reported at this Confer- 
ence may be of interest in other sections 
of the country. 

From the laboratory of plant physiol- 
ogy at Yale University, four papers on 
the physiology of trees were con- 
tributed. P. A. Harriman gave the cur- 
rent results of an investigation of the 
chlorophyll contents of red pine leaves. 
Leaf samples were taken from various 
exposures in a closed stand and on 
open-grown well from 
leaves of different ages. The quantita- 
tive results indicated that the differ- 
ences in green pigment content of red 
pine leaves may be explained by dif- 
ferences in the exposure to light. Miss 
Julia Lee gave the results of an investi- 


blight. This 


trees as as 


gation of white pine 


physiological malady has 


very appreciably during the past two- 
drought years’ in. southern New Eng- | 
land. Field surveys and studies of root | 
conditions were supplemented by micro- | 
chemical and anatomical work on af- 
W.C. Bramble | 
described his studies on the effect of | 


fected and healthy trees. 


the chestnut blight fungus on the ascent 
of sap. In the laboratory, the ap- 
paratus for measuring the rate at which 
through _ short 
lengths of stems was on demonstration. 


C. G. Deuber showed red and black oak 


seedlings from acorns stimulated into 


water is conducted 


early germination by means of vapor 
and solution treatments with ethylene 
chlorhydrin and thiourea, respectively. 

Professor James W. Toumey of the 
Yale School of Forestry gave an ad- 
dress entitled “Plant Science Research 
in the Yale School of Forestry” at the 
evening meeting of the Conference. 
J. L. Deen’s investigation on the de- 
sirability of an early expression of 
dominance in even-aged, fully-stocked 
stands of northern white pine was read 
by title. H. I. Baldwin of the Brown 
Company research staff sent an abstract 
of his recent work on the storage of 
sugar maple seeds. 


In a paper on the physiological 


effects of certain virus diseases, A. A. 


Dunlap of the Connecticut Agricultural 
Experiment Station, had data on the 
chemical composition of some fruit 
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trees as influenced by virus diseases. 
N. Turner, also of the Connecticut sta- 
tion, gave the results of his investiga- 
tions on the effects of petroleum oils on 
plants including a number of woody 
horticultural species. E. P. Felt and 
S. W. Bromley, of the Bartlett Tree 
Research Laboratory, reported exten- 
sive work on the spray tolerance of a 
large number of shade and ornamental 
trees. 


During the inspection of laboratories 
and greenhouses the first afternoon of 
the Conference, a very complete demon- 
‘stration of the European larch canker 
investigations under way at the U. S. 
Office of Forest Pathology was given 
by Dr. G. C. Hahn and Dr. Theo. 
Ayres. In the plant physiology room 
of the Yale Botany Department green- 
house some of the student work in tree 
physiology was still in progress and 
on display. The influence of various 
degrees of light intensity and continu- 
ous artificial illumination upon _her- 
baceous plants and tree seedlings was 
examined as well as the effect of in- 
creasing the daily illumination by four 
and a half hours. Catalpa seedlings 
fertilized by spraying the leaves with 
several solutions of nitrogenous salts 
in comparison with soil fertilization 
was of interest since earlier in the after- 
noon the work of Dr. G. P. Clinton 
and Dr. A. A. Dunlap at the Connecti- 
cut station on the application of fer- 
tilizers to the leaves of tobacco plants 
had been examined. 


The Conference was concluded by a 
tour of the Sterling Memorial Library 
conducted by Professor Andrew Keogh, 


Librarian. A special exhibit of early 
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botanical, forestry, plant physiological 
and agricultural chemistry books was 
of great interest to those in attendance. 
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Exim TREES THREATENED BY NEw 
DISEASE 


Imported tree disease pests seem 
to know which of our trees we hold 
One bids fair to 
exterminate before many years our 


in greatest esteem. 


extraordinarily versatile chestnut tim- 
ber, another has picked the white 
pines, the “Dutch 
disease” has made its appearance in 


and now elm 


this country. This virulent vascular 
disease, said to have been found first 
in Holland, was found in Cleveland 
in 1930. Although 
steps were taken at once to eradicate 
indicate that 
the disease can live in this country 


and Cincinnati 
it, these isolated cases 


and that vigorous efforts must be made 
to prevent its development beyond 


The U. S. Department of 


Agriculture, sensing the importance of 


control. 


the new enemy, has issued Circular 
170 entitled “Dutch Elm _ Disease,” 
which describes the 
economic importance. 
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EFFrect oF Tax Law oF 1931 on PuLp- 
woop PropucTIon Costs IN THE 
ADIRONDACKS OF NEW YORK STATE 


disease and _ its 


The Fisher Forest Tax Law recently 
enacted in New York provides for tax 
release on re-stocked lands. Professor 
A. B. Recknagel has calculated the 


savings in pulpwood growing costs 
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that the new law will permit. The 
base data for the calculation is the 
summary table of pulpwood produc- 
tion costs from the report of the Mid- 
dle Atlantic Committee in the series 
of Regional Pulpwood Surveys con- 
ducted by the Pulpwood Department 
in 1929. Professor Recknagel’s state- 
ment is given in Table 1. 


The savings, due to the new tax law, 


are per cord, as follows: 

Per cord 
Best spruce fates 2 eee $ .35 
Lower slope, poorer flats. iC) 
Spruce in hardwoods... 1.81 


“Best shot” is spruce flats combined 
with lower slope; the average cost is 
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$2.91 per cord, a saving of 42 cents) 
per cord due to the new tax law. | 

If the annual costs per acre are, 
charged off yearly against the annual | 
cut, the new tax law secures substantial 
savings as shown in Table 2. 

From this it appears that the savings 
due to the new’ tax law, are per cord | 


as follows: Per cord 
Best spruce’ flats. ees $ .O7 #i 
Lower slope, poorer flats. .30 
Spruce in hardwoods. .86 


The annual costs for growing pulp- 
wood by simply holding the land with 
no outlay for productive measures and 
based on a 30-year interval between 
cutting, with land valued at $5.00 per 


TABLE 1 


PULPWOOD PRODUCTION COSTS IN THE ADIRONDACKS OF NEW YORK STATE 


Lower 
spruce slope, Upper 
Best spruce poorer Spruce in spruce 
Type flats spruce flats hardwoods slope’ 
WAT Ga be (ACT OS) pen eee nee Beene ees eee 1,000,000 300,000 1,450,000 50,000 
Growth (peeled cords) per acre per year oO 3) 15 2, 
In 20" yeatsxts a 2S eee 10.0 6.0 3. 0 4.0 
Annual cut 
Ca) WA Cres Mieke c ay Sine. : ame 50,000 15,000 72,500 2,500 
(b) ie Gords= (peeled) reas eee 500,000 90,000 217,500 10,000 
Yearly Costs (per acre) 
Raxation?.2: obese ee rn $ .15 $ .15 $ .15 $ .15 
(ib Protection pases. mee te eee 04 04 01 O1 
(c) Land rental 30 .30 .30 30 
(d) Marking, inspection and control 05 05 02 05 
(Co) Girdlinis <a eee ee eee 04 — — — 
(DP Administrations==seeaaas .06 .06 .06 .06 
(g) Mapping, surveying and cruising 02 .02 .02 02 
‘Total: per\.acre=es a eee 66 62 06 209 
Compounded at 6 per cent for 20 years 24.28 22.80 20.60 21.70 
Yield tax of open cent on $4.50 stump- 
age PeriCOnd: eee ens eae eee 2.70 : 
ree 1.62 81 1.08 
(a) Per vacre.. == ss ee eee ee 26.98 24.42 21.41 22.78 
(Cb) Bex icord @-3 2. eae eee 2.70 4.07 7.14. 5.69 


* Much of this may be submarginal. 


* Three per cent of bare land value of $5.00 per acre. 
* Laws of 1931, State of New York, Chapter 346. 
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acre compounded at 6 per cent for the 
30-year period on a total area of 
2,800,000 acres where growth amounts 
to .2 cords per acre per year (peeled 
wood) or an annual cut of 93,333 
acres at 6 cords amounts to 560,000 
cords is as follows: 

Yearly costs 


Taxation 3% on $5.00 per acre. $ .15 


BesteetiOn! 2 Ne 04 
Benarrentale om A .30 
Marking, inspection and control — 
Meeriereee — 
Administration .06 


Mapping, cruising and surveying .01 


aratwpets Cres eo Fl $ 56 
Compounded at 6% for 30 years 44.27 
Yield tax of 6% on 6 cords $4.50 1.62 
45.89 

7.65 


cord, 


Per cord 


This is a saving of $1.97 per 
due to the new tax law. 


CONCLUSION 


It is therefore evident that the pro- 
visions of the new tax law mean sub- 
stantial reductions over the costs under 
seneral property tax rates. The above 
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figures apply to spruce and fir pulp- 
wood only. . 


From Pulpwood, May, 1931. 
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Tax DELINQUENCY IN THE INLAND 
EMPIRE 


The timber products bureau of the 
Spokane Chamber of Commerce was 
sponsor for a conference held at 
Spokane, Washington on May 27th to 
discuss tax delinquency involving for- 
est lands in eastern Washington. The 
meeting was well attended and _ in- 
cluded a good representation of inter- 
ested people of Washington and north- 
ern Idaho. The 


lands for unpaid taxes has assumed 


relinquishment of 


such proportions in the Inland Empire 
that local county officials are genuinely 
worried over the outcome. Originally 
these lands, in large part, were for- 
ested. After logging, the owners con- 
sidered them too poor to warrant hold- 
ing them and meeting the annual tax 
bills. As a result the counties, having 
obligated themselves to many public 
improvements in the belief that the 


tax income would continue uninter- 


TABLE 2 


SAVINGS SHOWN IN NEW TAX LAW 


Lower spruce 


Best spruce slope, poorer Spruce in 

Type flat spruce flats hardwoods 

mire ae (acres): easees te ei be 1,000,000 300,000 1,450,000 

Cut yearly (cords) 

eTACTC pease eee ee a) =] 15 
{itn ) ae ee ee 500,000 90,000 217,500 
Annual costs per acre ____.-....--- $ .66 $ .62 $ .56 
Wielditax per acre. = 135 08 .04 
Total annual costs per acre... .795 .70 .60 
Rost NerECOnd sen ee 1.59 233 4.00 
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ruptedly, find themselves suddenly 
cramped in meeting the costs of county 
government and the maintenance of 
improvements. 

The meeting was characterized by 
sincerity in getting at the facts of the 
actual extent of delinquency, its trend, 
and its effect on local communities; 
the possibility of inducing private 
owners to hold or re-acquire and main- 


the 
possibility and desirability of the coun- 


tain cut-over delinquent lands; 


ties holding and managing them; and 
the possible necessity of inviting the 
state or federal government to take 
them over. 

The discussions were very informal 
but brought out many facts concerning 
the urgency of action and the diff- 
culties that lie ahead no matter who 
is ultimately to hold the lands. Some 
county officials and one state official 
were over-optimistic of the future pos- 
sibilities of the lands, while others 
preferred to face the facts and accept 
the bankrupt condition of much of 
their assessable lands and seek solu- 
tions for the resultant problems. There 
was a feeling that much of the land 
was of marginal value for agriculture 
and forestry and therefore not attrac- 
tive to private ownership and that such 
land should be acquired by the state 
or federal government. It was evident 
from the discussion that the problem 
in the Inland Empire is of such scope 
and magnitude and has so many ramifi- 
cations that it must be studied by a 
competent organized body. A _ com- 
mittee was appointed to carry the work 
further. 

The conference was attended by offi- 
cials of counties of eastern Washington 
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and northern Idaho, business men, 
agricultural economists, the heads of 
the forestry departments at Moscow, 
Idaho, and Pullman and Seattle, Wash- | 
ington, the Regional Forester and | 
Assistant Regional Forester in charge | 
of lands of Missoula, Montana, the 
regional forest inspector from northern | 
Idaho, the editor of the JoURNAL OF 
Forestry, and the state foresters of | 
Idaho and Washington. The chairman 


of the conference was R. L. Bayne of | 


the Weyerhaeuser Sales Company and 
chairman of the timber products bu- 
reau of the Spokane Chamber of Com- 
merce; otherwise the timberland owners > 
were not represented, their absence 
causing considerable comment. 
EMANUEL FRITZ. 


ae 
Bee 
Ciay PANS IN THE WESTERN YELLOW 
PInE TYPE 


In the western yellow pine (Pinus 
ponderosa, Law.) stands of California, 
there are to be found groups of lodge- 
pole pine (Pinus contorta, Dougl.). 
These groups occupy areas that vary 
from a few square rods to several 
It is obvious to a careful ob- 
server that these stands are not the 
result of fires but are due to some 
soil condition,—a soil condition, not 
conducive to the growth and develop- 
ment of western yellow pine but favor- 
able to lodgepole pine. Because of 
the small area covered by this species, 
it is quite evident that some soil factor. 
is present which retains an excess of 
moisture. It is the purpose, therefore, 
of this paper to present data on the 
causative factor. 


acres. 
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The land chosen for examination 
was essentially level, with areas of 
slight depressions. These depressions 
were usually less than six inches in 
depth and contained the 
lodgepole pine. 


stands of 
Water would remain 
standing in these areas longer than in 
the surrounding western yellow pine 
stands. 

A traverse was run across a typical 
area of western yellow pine containing 
several groups of lodgepole pine. Soil 
samples were taken at irregular inter- 
vals with a standard four-foot soil 
auger. Complete notes were taken of 
each boring and a color chart of each 
horizon prepared. The moisture con- 
tent of each horizon was roughly cal- 
culated. Further samples were taken 
for the determination of the p®™ values. 

The soil surface was covered with a 
pavement of rounded gravels, some of 
which were found throughout the en- 
tire profile. 

The soil under the western yellow 
pine stands was a dark brown to rust 
red sandy clay loam to silt loam, 
which changed, with depth, to a yel- 
low, sandy gravelly clay. The soil 
mass was moist, but showed no indica- 
tions of water-logging. 

The soil profiles under the lodge- 
pole pine were variable. The surface 
horizon was a light brown to red, silt 
loam to sandy clay which 
merged at a depth of six inches into 
a water-logged, yellowish, sandy clay. 
At a depth of three feet the soil was 
a stiff, white, mottled clay, saturated 
This soil mass was 


loam, 


with moisture. - 
somewhat lense-shaped and occurred 
only under the lodgepole pine. Below 
this horizon was a moist, reddish-yel- 
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low, friable clay. 

From these observations it was evi- 
dent that a clay pan had formed, 
which was impervious to moisture and 
caused the formation of a _ perched 
water table. The temperature of the 
soil was lowered by the excess mois- 
ture, though this was an_ indirect 
factor. 

Western yellow pine cannot endure 
Tt will not 


soil, 


an excess of moisture. 


survive in_ saturated whereas, 
lodgepole pine can survive and repro- 


Probably 


such areas should be avoided in plant- 


duce under such conditions. 


ing operations, or the clay pan should 
be broken up in order to establish 
drainage. 

JosepH HoweELt. 
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ANOTHER SCHOOL TO OFFER FORESTRY 
INSTRUCTION 


The inauguration of instruction in 
forestry, logging engineering and range 
management is announced at the South- 
ern Branch of the University of Idaho 
with the appointment of Charles M. 
Genaux from the faculty of the Utah 
State Agricultural College as Professor 
of Forestry. Professor Genaux is a 
graduate of the Pennsylvania State Col- 
lege of Forestry and has his master’s 
degree in forestry from the University 
of Idaho. He has taught forestry at the 
Utah State Agricultural College for the 
past two years. 

The School of Forestry at the Uni- 
versity of Idaho at Moscow has a long 
and creditable record. The new plan 
will enable students to spend two years 
at the Southern Branch and complete 
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the regular forestry course in two more 
years at Moscow or elsewhere. 

The Southern Branch is growing 
rapidly and has enrolled a goodly 
number of students in forestry despite 
the fact that no professional courses 
in forestry have been offered hereto- 
fore. With the rew arrangement still 
more are expected. With this appoint- 
ment the Southern Branch rounds out 
its professional offering of the first two 
years in every curriculum available on 
any standard university campus in 
addition to its one four year cur- 
riculum—Pharmacy. Seven hundred 
students attended during 1930-31. 

Announcement from 
University of Idaho, Southern Branch. 
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DuKeE Forest HonoreD BY SWEDISH 
UNION 


Word has been received from Sven 
Petrini, Secretary-General of the Inter- 
national Union of Forest Research Or- 
ganizations, Experimentalfaltet, Swe- 
den, of the election of Duke Forest as 
a member of the International Union 
of Forest Research Organizations. In 
addition to Duke Forest there are six 
other forestry institutions belonging to 
the Union in the United States—the 
Yale School of Forestry; Harvard For- 
est; School of Forestry and Conserva- 
tion, University of Michigan; Forest 
Soil Laboratory, Cornell University; 
the Forestry Division of the University 
of California; and New York State 
College of Forestry, Syracuse, New 
York. 

The International Union of Forest 
Research Organizations originated in 
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1929 when the International Union of | 
Forest Experiment Stations adopted a | 


new constitution extending its field to 


include all forest research. At the | 
end of 1930 it had fifty-four ordinary | 


and three associate members in more 


than twenty nations. Germany has the 
largest membership embracing eight | 


institutions, the British Empire has six 


members and other foreign countries | 


from one to three each. 
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More SEQuoras SAVED FOR PARKS 


Foresters will rejoice with the gen- 
eral public at the news that two of the 
finest and best known bodies of red- 


wood timber have been purchased, | 


deeded to the State of California, and 


thereby made secure from lumbering. | 


The acquisition of the Bull Creek and 
Dyerville Flat groves brings the total 
in the state 
park system to over 21,000 acres, 13,- 
000 acres of this having been acquired 
in 1931. The most recent purchase 
was made possible by State Park Bond 
funds voted by the people of Cali- 
fornia and by private gifts, notably 
one of $1,000,000 and a pledge of 
another million by John D. Rockefel- 
ler, Jr. These gifts were obtained 
largely through the efforts of the Save- 
the-Redwoods League. The new park 
units contain some of the finest groves 


area of redwood now 


of Sequoia sempervirens, some trees 
exceeding 16 feet in diameter and 350 
feet in height. 

Another acquisition 
which the entire country is interested 
is the Calaveras North Grove of big 
trees (Sequoia gigantea). 


important 


This grove 


in 
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is the first of the detached groves of 
big trees to become known to the white 
man and was the one from which the 
fresh botanical specimens were ob- 
tained from which the species was 


classified and given a scientific name. 
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“WHITE Pine” Rutep Out 


The Federal Trade Commission has 
ordered 39 western lumber producers 
to discontinue the use of the word 
“white” in connection with the word 
pine in advertising or selling lumber 
from the species Pinus ponderosa. 
Thus are ruled out such trade names 
as California white pine and Arizona 
white pine. This trade-name case has 
been before the 
years and has become as famous as 
the Philippine Mahogany case. (Inci- 
dentally the Philippine hardwood 
producers were successful recently in 


Commission several 


their fight for permission to retain 
the word “mahogany” as part of their 
Whether or not the 
pine case order will be sustained by 


trade name.) 


the courts remains to be determined 
but it is likely to be accepted as final 
by the producers. This trade-name 
controversy has been a leading ele- 
ment in bringing about the virtual 
disruption of the California White 
and Sugar Pine Manufacturers Asso- 
ciation, some of whose members 
were parties to the complaint to the 
Commission that the continued use 
of the name “California White Pine” 
is an unfair trade practice. One out- 
some of the order is the formation 
»f a new association to be known as 
he Western Pine Association, a con- 
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solidation of the California associa- 
tion already mentioned and the West- 
ern Pine Manufacturers Association 
of Portland and the Inland Empire. 
This new organization has adopted 
for Pinus ponderosa lumber the trade 
name “Ponderosa Pine.” The consoli- 
dation of the two associations has 
been the goal of the western pine 
producers for a number of years. 
EMANUEL FRITz. 
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New ZEALAND Buys ReEpDwoop SEED 


Of the 1,195 pounds of clean Cali- 
fornia redwood seed collected by the 
Pacific Lumber Company and the 250 
pounds collected by the Union Lum- 
ber Company in 1930, New Zealand 
purchased 1,200 pounds for afforesta- 
tion purposes. This amount collected 
is considerably below the collections 
of previous years because of the re- 
the 


business de- 


stricted planting programs of 
companies during the 
pression. At the same time the large 
purchases of New Zealand indicate 
that country’s energetic effort to grow 
forests as well as its regard for the 
American redwood. 
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REcEIPTS FROM NATIONAL FORESTS 
DECREASED IN Last Fiscal YEAR 


Owing chiefly to a decline in sales 
of timber, receipts from the National 
Forests decreased $1,758,679 for the 
fiscal year ending June 30, 1931, the 
U. S. Department of Agriculture an- 
nounces. There were small gains in 
grazing fees for cattle and horses, 
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and in a few other items. The drop 
in receipts was spread over all the 
nine national forest regions of the 
United States and Alaska, says the 
Forest Service. Of the total decrease, 
$575,665, the 


from the 22 national forests of Ore- 


occurred in receipts 


gon and Washington. 


Total 


from all 


receipts sources 
were $4,992,873, as against $6,751,- 
553 last year. Timber sales were 


$2,514,806, as against $4,337,543 last 
year. Grazing receipts as a whole 
showed a slight gain, cattle and horse 
grazing fees amounting to $1,029,649, 
$992,304 the year 
ceding, and fees for sheep and goats 
to $918,063, as against $931,649 the 
year before. 


as against pre- 


Special use permits showed a gain 
of $1,459, total receipts of $301,716. 
Water power fees were $112,307, with 
a gain of $4,814. Timber settlements 
amounted to more than twice those 


of last year, reaching a figure of 


$68,093. Turpentine sales also in- 
creased from $11,588 to $17,773. 
Other items in the year’s receipts 


were: Timber trespass, $6,698; graz- 
ing trespass, $12,723; occupancy tres- 
pass, $937; fire trespass, $10,102. 

Receipts from the nine regions fol- 
low: 

Northern Rocky Mountain, $566,- 
348; Rocky $902,262; 
Southwestern, $432,521; Intermoun- 
tain, $717,672; California, $1,135,- 
273; North Pacific, $895,931; East- 
ern, $251,666; Alaska, $51,725; Lake 
States, $39,471. 


Mountain, 
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ScHENCK COMMENDS INDIAN SERVICE 


Dr. C. A. Schenck of Darmstadt, 
Germany, regarded by many Ameri- | 
cans as a leading authority on for- 
estry matters, after visiting the for- 
estry operations of the Indian Service 
on the Klaniath. Reservation toward | 
the close of his most recent American | 
trip, sent the following letter to Chief 
Forester J. P. Kinney, which the edi- 
tor is glad to reproduce as a deserved | 
tribute to a usually unheralded or- 
ganization: 


“Dear Mr. KINNEY: 

“Accompanied by Norman Jacob- 
son (Western Forestry & Conservation | 
Association) and guided by your 
Superintendent Arnold and by For- 
ester Moffat, I have spent the past 
day in the forests of the Klamath 
Indians. Your staff has done the 
most impressive job in forestry which 
it has been my good fortune to see 
in the U. S. A. in many a year! I 
know you to be the author of this 
phenomenal success; and I cannot go 
to rest, this night, without expressing 
to you my admiration coupled with 
sincere congratulations at the efh- 
ciency of your local staff. 

“With best wishes for your con- 
tinued success, 

“Very sincerely 
yours, 


and admiringly 


“C. A. SCHENCE 4 
Bic Mitts Report 24 Per Cent Less 
Cut 1n 1930 THAN IN 1929 


The lumber cut of 839 identical 
mills—each mill having sawed 5,000,- 
000 feet, board measure, or more, 
either in 1930 or 1929—amounted to 
16,034,401 M feet in 1930, a decrease 


BRIEFER ARTICLES AND NOTES 


of 23.9 per cent as compared with 
21,059,233 M feet in 1929. These 
mills contributed 57.1 per cent of the 
total cut of all mills which reported 
for 1929. 

These figures just released by the 
Bureau of the Census, correspond 
closely with the reports of the National 
Lumber Manufacturers Association, as 
published in its National Lumber 
Trade Barometer. The Barometer totals 
showed a decline of 23.4 per cent 
in the reports of 679 mills whose 
production in 1930 amounted to 14,- 
383,807 M feet and in 1929, 18,775,- 


286 M feet. 


On the basis of these comparisons 
the statistical department of the Na- 
tional Association has estimated 28,- 
000,000 M feet as the production in 
1930, although the census figures taken 
mostly by mail for 1930 may not show 
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complete than the results for inter- 
vening years. 

Both of the census figures for 1930 
and those of the 
Trade Barometer are for the larger 
mills of the country. The Census Bu- 
reau points out in the current release 
that it is probable the per cent of 
decrease in the total lumber produc- 
tion in 1930 was considerably greater 
than that indicated by the 23.9 per 
cent decrease of the 839 mills for the 
reason that these mills were active in 
both 
idle mills was undoubtedly much 
larger in 1930 than in 1929. 

The Census Bureau gives the pro- 
duction figures shown in Table 1 for 
the 839 identical mills for 1930 in 
comparison with 1929. Every one of 
the mills covered in this tabulation 
was active during all or a part of each 


National Lumber 


years, whereas the number of 


quite so complete a figure. The com- Year. 

parison is made with the decennial From The National Lumber Bulletin, 

census totals for 1929, which are more June, 1931. 
TABLE | 


LUMBER CUT, BY REGIONS, FOR 839 IDENTICAL MILLS: 1930 anp 1929 


Percent of 
Number of Quantity Increase (+) 
Region mills (1000 feet, board measure) or 

reporting 1930 1929 decrease (—) 
Northeastern States 12 138,689 186,381 —25.6 
Benirale tates. eee 56 463,111 698,788 — SiH 
Putiernotatest-— =. ee we 303 4,275,723 5,543,303 == PY) 
North Carolina Pine States... 74 657,660 836,816 —2 14 
Bakemo tates coer Cha 65 973,238 L250;0D 0. =I) 5) 
Monthmbaciicnstatesess ses 256 7,422,276 9,747,363 PAY 
mouth Pacific States 33 930,883 1,315,530 Ss 
North Rocky Mountain States 30 982,253 1,170,361 16.1 
south Rocky Mountain States. 8 154,814 270,930 —42.9 
ne Sie 2 ee eee Z 35,754 33,204. + 7.7 
BrireuStatessee =) ere. Ye 889 16.034.401 21,059.233 SEY!) 


a 
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Edited by Dr. Henry Schmitz, University of Minnesota, St. Paul, Minn. 


A Game Survey of the North Cen- 
tral States. By Aldo Leopold. 
Sporting Arms and Ammunition 
Manufacturers’ Institute, Madison, 


Wis. Pp. 299. 1930. $1.00. 
Mr. Leopold separates the North 


Central region into four belts with ten 
subdivisions: 1, Forest belt; 2, Agri- 
cultural belt; 3, Hill belt; and 4, Mis- 
sissippi lowland. 
the 
Michigan, Iowa, Illinois, Indiana, 
Ohio, and Missouri—a total of 458,800 


square miles. 


The survey covers 


states of Minnesota, Wisconsin, 


A map of the general 
area in colors outlines the ten subtypes 
comprising the four broad belts. These 
are supplemented by written descrip- 
tions. Numerous graphs and _ other 
maps accompany the text illustrating 
the history, distribution, 


dance of the species treated. 


and abun- 

Quail come in for a large share of 
the discussions with notes on life his- 
tories, migrations, breeding and _in- 
breeding, pests, other 
Other species treated are 


relation to 
species, etc. 
rabbits, pheasants, partridges, grouse, 
prairie chickens, big game, waterfowl, 
Mr. Leopold 
“there is not a shred of real evidence 
that quail inbreed if unshot, or that it 
would hurt them if they did.”  An- 
other interesting and refreshing state- 
ment 


and_ predators. states 


is: “We are accustomed to 
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thinking of all game as unbelievably 
abundant before the advent of the 
white man, and suffering a uniform 
decline with the spread of settlements. 
The reader may not, therefore, accept 
without proof the assertion that there 
was a great increase in quail during 


He then 


goes on to examine historical evidence 


the era of early settlement.” 


and cite instances of their increase 
during the early settlements. 
The book closes with constructive 


chapters on “Game lands and game 
administration” and the importance of 
research. An average return of 8 
mills per acre as income from game 
in the states covered, is shown. Game 
has been a “low-yield, low-cost crop” 
to states, and game management should 
be practiced on a wider scale with 
larger outlays in funds by the states 
and particularly by the average citizen 
who is the recipient of wild life values. 
The states should lead out and demon- 
strate game management and foster its 
practices more by its citizens instead of 
for them. 
and 


Sportsmen’s associations 


responsibilities are stressed. 
Among his conclusions he urges the 
encouragement, protection, and com- 
pensation of the local owner and rec- 
ognition of him as the custodian of 
public game. Take him into partner- 


ship. Make game management a pro- 
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fession with trained leadership like 
forestry, agriculture, and other forms 
of applied biology. 

Copies of the report are obtainable 
from the American Game Association, 
Investment Bldg., 15th and K St., N. 
W., Washington, D. C. 

Joun H. Hatton, 
U. S. Forest Service, 
Denver, Colo. 
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Reproduction on Pulpwood Lands 
in the Northeast. By Marinus 
Westveld. Technical Bulletin No. 
223, United States Department of 
Agriculture, 1931. 


The facts contained in this bulletin 
form the technical back-ground for the 
suggestions and recommendations pre- 
sented in two earlier publications of 
the Department, namely the semi-popu- 
lar Circular 134, Suggestions for the 
Management of spruce stands in the 
Northeast, and Leaflet No. 57, Pulp- 
wood Crops in the Northeast. The 
facts presented are based on careful 
studies extending over a period of 
years, and represent the status of the 
results so far obtained in spruce man- 
agement studies. 

The outstanding facts are as follows: 

Reproduction of spruce and fir is 
generally plentiful in old growth 
stands of all types, and is effected by 
an abundance of seed, favorable seed- 
bed conditions, and the shade-enduring 
qualities of both species. The prime 
importance of this condition at time of 
harvest is manifest. 

Restocking after cutting takes place 
at a comparatively slow pace. 

Over a large percentage of the area 
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of spruce stands, the leaving of seed 
trees is not vitally necessary to the 
establishment of a new crop; they are 
usually doomed to destruction because 
of the tendency of spruce and fir to be 
thrown by the wind. 

The recuperative ability of spruce 
stands even under harsh treatment is 
remarkable. 

Fir always responds more quickly 
than spruce to any opening of the 
stand. It is questionable whether any 
scheme of cutting will have any ma- 
terial effect on the relative abundance 
of spruce and fir in the new crop. 

Dense softwood slash kills advance 
reproduction beneath it and effectually 
prevents the establishment of new re- 
production on areas occupied by it 
for 15 to 20 years. 

These are facts of every day impor- 
tance to pulpwood operators who seri- 
ously contemplate maintaining their 
pulpwood lands in a generally produc- 


tive condition. The conclusions to be 


drawn seem to me to be simple and 
clear: 


The main reliance for the new crop 
must be placed on the advance repro- 
duction, and successful management 
lies in developing this young growth. 

Extensive clearcutting should be re- 
stricted to areas upon which advance 
reproduction is established. Some 
foresters refer to this operation as the 
final or removal cutting under a natur- 
ally evolved shelterwood system. There 
is justification for this point of view. 

Clearcutting on areas upon which 
advance reproduction is not established 
should be in the form of strips or 
groups as narrow or small as the job 
can stand. 

Some manner of brush disposal, 
probably by lopping and scattering, 
should be in effect, and more work- 
manlike practice in avoiding damage 
to young growth should be required of 
felling crews. 
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These measures, involving no inter- 
mediate cuttings, seem to represent the 
minimum requirements for a rudimen- 
tary application of the clearcutting 
system. The author is not justified in 
referring to the clearcutting system as 
being commonly employed in spruce 
and fir stands today. Simple as these 
measures seem to be it is an open ques- 
tion whether or not they will all be 
in general practice in this generation. 
Public spirited operators and_ their 
foresters should work toward them as 
insistently as their interests will 
permit. 

One cannot refrain from expressing 
a wish that the federal government 
would acquire or set aside at least one 
large national forest to be handled as 
a demonstration in commercial fores- 
try; subject it to the requirements and 
intensity of competition to which the 
industrial forests are subjected; the 
information yielded by such a study 
would be of great value in indicating 
how far the private owner can go in 
forestry. 

Victor BEEDE. 
Brown Corporation, Quebec. 
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The Foundations and Prospects of 
Russian Forestry. (Die Natuer- 
lichen Grundlagen und die Aus- 
sichten der Russischen Forst- 
wirtschaft.) By Professor Boris 
Brutzkus. Der Deutsche Forst- 
wirt, Berlin. Vol 13, Nos. 10, 11, 
Feb. 3, 6, 1931. Pp. 75-78, 83-36; 


This is the full text of an address de- 
livered by Professor Brutzkus at the 
plenary assembly of the National Forest 
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Council of Germany (Reichsforstwirt- 
schaftsrat) on January 30, 1931. It 
is of such first-hand value as to warrant 
a fuller treatment than this review per- 
mits. The author, long resident in Rus- 
sia and a forest official of the old regime 
speaks dispassionately and with au- 
thority on a subject of burning interest 
to all American foresters. 

Beginning with the economic founda- 
tions of Russian forestry, Brutzkus 
briefly describes the character of her 
1,526,460,000 acres of woodlands and 
shows how a scant quarter of this vast 
area is in European Russia: the rest is 
in Asiatic Russia. The distribution of 
forest cover is very irregular, rising to 
66.5 per cent of the land surface in 
Carelia (north of Leningrad and _ be- 
tween Finland and the White Sea) and 
sinking to only 4 per cent of the land 
surface in the regions of the lower 
Volga. 

The character of the forests also 
varies greatly. North of the Volga, the 
conifers comprise 75 to 90 per cent of 
the stand; in the South they constitute 
only 20 per cent. Pin and spruce pre- 
ponderate among the conifers; fir and 
larch are less important. 

In general, the location of the Rus- 
sian forests for utilization is not favor- 
able. River driving is the principal 
means of transport. In the Leningrad 
district there are 72 kilometers (42.7 
miles) of drivable streams and 13 kilo- 
meters (8 miles) of railroads for every 
1,000 square kilometers (386 square 
miles) of land. In the great Siberian 
coniferous belt the ratio is 9 kilometers 
(5.6 miles) of streams and only 114 
kilometers (.93 miles) of railroads for 
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every 1,000 square kilometers (386 
square miles) of land. In European 
Russia the transport of timber is fairly 
easy; especially from the north towards 
the interior. In Siberia, however, the 
_ streams flow northward into ice-bound 
seas; despite this handicap, the Soviet 
government by means of ice breakers, 
of radio stations and of airplanes act- 
ing as pilots has brought out 46 ship 
loads of timber last summer and hopes 
greatly to develop this industry in west- 
ern Siberia. In eastern Siberia the for- 
ests are still closed to exploitation; for 
the present they are without significance 
in world markets. 


THE SocitaAL REVOLUTION 


As in all other respects, so in forest 
ownership the “dictatorship of the pro- 
letariat” cut deeply into established 
property rights. In European Russia 
25.4 per cent of the forest area belonged 
to large private owners. This was con- 
fiscated by the law of February 19, 
1918 and, in common with all other 
forest areas, became state property. The 
peasants, freed from constraint of tres- 
pass on private property, helped them- 
selves liberally to the state timber. A 
restrictive law, passed in March, 1921, 
- failed to curb this condition, so, in the 
law of July 7, 1923, important conces- 
sions were made and the peasant com- 
munes were given outright, 64,467,000 
acres of forest, nearly 14 per cent of the 
entire forest area in European Russia. 
This law stipulated proper manage- 
ment by the respective communes of 
these forests through careful working 
plans, a law ignored; or, in fact, these 
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communal forests are being devastated 
rapidly and without regard to reproduc- 
tion. 

In the state forests themselves, this 
law of July 7, 1923 required the Com- 
missariat for Agriculture to administer 
the forests and to make sales of stump- 
age by public auction. When exploita- 
tion without proper forest removal fol- 
lowed, the Commissariat urged that it 
should be empowered to conduct the 
logging also so as to safeguard the for- 
ests. Instead, in 1929, the forests were 
reorganized and given over the Chief 
Council for State Industry—the au- 
thority which is charged with execution 
of the “five-year plan”. Thereby the 
welfare of the forests—forest manage- 
ment, as such, is completely subordi- 
nated to the industrial program. 


THE PRESENT SITUATION 


Despite the fact that exploitation 
without regulation is the fact in Russia 
today, the area of the forests is so huge 
that the total growth exceeds the cut as 
a whole. For all Russia the annual 
growth is set at 15,345.7 million cubic 
feet of which 6,906.6 million cubic 
feet are in European Russia. The 
yearly cut, under the five-year plan, is 
to reach 9,113.5 million cubic feet in 
1932-1933, its maximum. The greatest 
loss in productivity has come about 
through peasant-stealing and forest fires 
during the period of lax supervision. 
The government itself, in 1926, ad- 
mitted that 33,590,000 acres were so 
devastated as to be practically unpro- 


ductive. Of course, the five-year plan 


1The Volga and the Dnieper Rivers exemplify this. 
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provides (on paper) for management 
plans, reforestation, stream improve- 
ments, road and rail construction, etc. 
Mechanization of transport and concen- 
tration of cutting areas are to mitigate 
the difficulties of insufficient labor. 


In general, the means of communica- 
tion in Russia are so poorly developed 
that intensive utilization is confined to 
118,560,000 acres of forest, in addition 
some 244,530,000 acres are under ex- 
tensive use; inaccessible, three-quarters 
of the Russian forests are rotting on the 
stump. 

No wonder that the five-year plan 
calls for vast increases in so-called “‘for- 
est improvements’—the cheapest of 
which is stream improvement since, in 
Russia, river driving is three times as 
cheap as is rail transport and forty 
times as cheap as is transport by roads. 
There are now 37,150 miles of drivable 
streams; 34,360 miles of streams re- 
main to be developed. The five-year 
plan also provides for 930 miles of new 
roads and for the repair of 32,310 miles 
of existing roads. Emphasis is placed 
on the building in the forests of winter 
hauling roads of the “Canadian type”. 


Tue Lasor ConpDiITIONS 


What finally of labor—the much dis- 
puted matter of forced work in the for- 
ests? Brutzkus states that without 
doubt the system of “forfeits” (7. e., the 
fixing of a compulsory quota of timber 
cutting) has compelled whole villages 
to labor in the woods, lest they be de- 
Fur- 
thermore, the suppression of the Kulak 
—wealthy peasant—has brought no less 
than a half million involuntary workers 


prived of the necessities of life. 
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to the woods—of these 50,000 are of 
German extraction. There is, strictly 
speaking, no compulsion to work, but 
only workers may eat! 

The great difficulty that Brutzkus sees 
in the consummation of Russia’s ambi- 
tious timber plans, is that the technical 
skill is lacking. in. her population to 
handle the mills and their machinery 
of exploitation. Lumber production 
is to be “upped” 270 per cent; paper 
production 185 per cent. This last is 
to eliminate imports of any paper prod- 
ucts entirely. “Planning”, says the au- 
thor, “is one thing, execution according 
to plan, quite another”. 


Russia’s Exports 


Finally, capitalist countries can make 
no sense of the profitless exploitation by 
Russia of her forest resources for ex- 
Brutzkus points out that: “What 
may be nonsense for a capitalist coun- 


port. 


try is not necessarily so for a communis- 
tic country”. 

Russia remains the inscrutable: 
Whether out of her forest chaos will 
come order and if so what kind of order 
—that is indeed a question of the first 
magnitude for all foresters. 

A. B. RECKNAGEL, 
Cornell University, Ithaca, N. Y. 
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Die Versuche iiber den Einfluss 
der Herkunft des Kiefernsa- 
mens. (Experiments on the 
Influence of Source of Pine 


Seed.) By Eilhard Wiedemann. - 


Zeitschrift fiir Forst-und Jagdwesen. 
Vol. 62. Nos. 7, 8, and 12. 1930. 


Dr. 


Wiedemann of the Prussian 
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Forest Experiment Station, presents a 
comprehensive resume of the extensive 
experiment started in 1907, following 
its proposal by Schwappach at the 
1906 meeting of the 
Union of Forest Experiment Stations. 
The results obtained in local phases 
of the experiment, particularly for 
the Chorin plantations near Ebers- 
walde, Prussia, have been described 


International 


from time to time, but the present 
treatise constitutes the first attempt, so 
far as the reviewer is informed, to 
integrate the various phases and to 
deduce therefrom conclusions of gen- 
eral, rather than of specific, signifi- 


cance for the wide field of climatic 


races or strains as these occur in 
Scotch pine (Pinus silvestris). 
The two-installment report is in 


five chapters: 
1. The pine seed provenance plots 
at Chorin. 


2. Current results of the interna- 
tional study started in 1907. 
3. Supplemental cultural experi- 


ments in central Europe. 

4. Consideration of the results for 
Chapters 1 to 3. 

5. Recapitulation and conclusions. 

In discussing the results obtained 
in the Chorin plantations, the reader 
cannot help but appreciate the com- 
prehensiveness with which the me- 
chanical elements of the study were 
pursued. Full consideration was given 
to such points as the technical meas- 
urements, character of the site, height 
of stand, annual height growth, num- 
ber of stems, distribution of diameter 
classes, basal area, volume, the com- 
posite character of the stands, and 
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damage by game and Lophodermium 
pinastri (needle-cast The 
character of the soil profiles on the 


fungus). 


experimental area is graphically pre- 
sented and the results are considered 
with full consideration of the various 
changes in the physical character of 
the soil. The data are 
graphically illustrated. 


pertinent 


Complete tabular data are presented 
to show the relative performance in 
various features of growth. Of par- 
ticular interest is the author’s manner 
of comparing height, survival, and 
basal area data as a percentage of the 
best performance of any lot on any 
particular planting site. 

Schwappach’s. proposal of 1906 
struck a sympathetic chord and a 
large number of stations expressed the 
desire to codperate. The seed was as- 
sembled by the Prussian Experiment 
Station and distributed to the various 
cooperators. The plantations which 
resulted are now from 15 to 20 years 


old. 


The origin of the seed employed is 
shown in Table 1. 


The following countries and prov- 
inces participated: Prussia (planta- 
tion at Chorin); Saxony (plantation 
at Tharandt); Hessia (plantations at 
Scheffenburg and Raunheim) ; Bavaria, 
Austria-Hungary, Russia, Sweden, and 
Belgium. In 1908, Holland made its 
entry by starting three experimental 
rows with seed from the same sources, 
but from different stands. War, game 
damage, fire, and natural losses have 
eliminated several areas from consid- 
eration. For the final results, 14 plan- 
tations, containing 120 individual lots, 
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are available for comparison. The 
region of origin and planting local- 
ities may be classed in five broad 
climatic zones shown in Table 2. 

The principal results of general na- 
ture which have been obtained for the 
first twenty years of study are: 

1. The occurrence of a large number 
of local races of pines in central 
Europe, which exhibit definite heri- 
table characters in form, growth, and 
susceptibility to certain enemies, is 
proven. 

2. Within the wide range of Scotch 
pine distribution in Europe, the de- 
gree of climatic variation is so great 
that the promiscuous transfer of races 
from their native habitats to new 
habitats with widely different climates 
is likely to be fraught with serious 
consequences so far as the success of 
such introductions is concerned. For 
introduction into middle Europe, the 
northern, as well as the south con- 
tinental races, the race from the moun- 
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tains of southern France and the high 
alpine races, must be eliminated from 
consideration. 

3. The conclusions of Engler and 
others in regard to the remarkable 
capacity of adaptation of many races 
of pines to different climates are fully 
substantiated. ‘In the more restricted 
territory of pine cultivation in central 
Europe (with the exception of regions 
characterized by peculiar local site 
conditions), most of the races studied 
retain without any appreciable change 
their original characters of form and 
growth within relatively extensive 
limits. 

4. The Belgian pine, and to a some- 
what more limited extent, the East 
Prussian pine,’ have demonstrated 
themselves in all of the experiments 
as elite races, whose introduction into 
regions considerably removed from 
their natural ranges may be recom- 
mended without fear, provided the dif- 


ference in climate is not so great as 


TABLE 1 


ORIGIN OF SEED 


Geographical Altitude 


No. Region of origin Longitude site latitude (meters) 
Pee Scotland einverness hire sesame ne 3.42 W 57.14 200 
2. France, Haute Loire Cant. du Langres 3.07 E 44.58 1,140 
3. East Prussia, Govt. distr. Allenstein, Forest range 

Guscianka’ e222 2a i ee ot ee 21.30 E 53.40 130 
4. Belgium, Campine, Forest range Hasselt___. 5.40 E 50.54 104 
5. Bavaria, Rhine Palatinate, Kaiserslautern 7.45 E 49.25 300 
6. Courland, Forest range Kliewenhof.....- 25.45 E 56.45 10 
7. Brandenburg, Forest range Chorin and Biesenthal 14.10 E 52.50 40 
Scraussia,s Govt e erm Ural een ee 64.00 E 57.00 300 
9. Bulgaria, Philipopel, Forest range Czewenow_.. 23.50 E 42.10 1,550 

10. Sweden, Kirchspiel, Jockmock... 20.00 E 66.36 260 

11. North Hungary, County Crepes... 20.45 48.45 550 

12. West Hungary, County Pressburg 17.00 E 48.30 210 


*Probably includes the well-known and extensively propagated Riga strain.—Reviewer. 
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to obviate any possibility for acclima- 
tization. 

The practical conclusions indicated 
are: 


1. New and more intensive - tests 
should be attempted to determine what 
other races possess the desirable quali- 
ties volume 
valuable wood and facile capacity for 
adaptation to new climatic environ- 
ments exhibited by the Belgian and 


East Prussian strains in order to estab- 


of heavy production, 


lish a scale of desirable strains for 
“normal” localities in central Europe. 

In addition to the determination of 
the general range of adaptability as 
defined by latitudinal and longitudinal 
limits, it is necessary to prove the 
racial cultivation possibilities for cli- 
matic sub-zones within the more gen- 
eral geographical range in which this 
pine is propagated. Specifically, more 
precise information is needed for the 
humid coastal region, for excessively 
dry areas, and for localities where 
the snow damage liability is high. 

2. Until the results of more intensive 
tests are available, the proper prac- 
tical course to pursue is one of ex- 
treme caution, which over-emphasizes 
rather than minimizes the importance 


of seed source. Wiedemann stresses 
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this point in connection with the pos- 
sible laxity of control, whereby falsely 
labelled seed of undesirable proveni- 
ence is offered to the trade. In the 
future, only those countries should be 
depended upon for seed supplies in 
which strict precaution is exercised to 
guarantee the precise origin of any 
seed intended for general distribution. 


While Wiedemann’s conclusions and 
should 


hardly be necessary to sermonize upon 


warnings are opportune, it 
their applicability to American condi- 
Bates and others have stressed 
the idea of guaranteed seed source and 


tions. 


the basic necessity of seed certification. 
Within the Rocky Mountain region, 
experience has come to the assistance 
of theory in driving home this elemen- 
tary lesson. Perhaps the reaction will 
carry us too far in the direction of 
conservativeness, but of this there is 
little danger at the present time. We 
may take heart from the findings of 
Wiedemann bearing upon the remark- 
able capacity for adaptation which 
This, 


at least, bears out what we have sub- 


certain races have exhibited. 


consciously assumed, in a matter-of- 
fact way, since forestry was cradled 
in this country. In the meantime, 


however, it behooves us to assume and 


TABLE 2 


Zone 


Origin 


Place of planting 


|. Southeastern continental 
2. Mid-continental 
3. North continental 
1. West oceanic 

Scotland 
>. Transition between 2 and 4 


Bulgaria, Hungaria 

E. Prussia, Brandenburg 
Courland, North Sweden, Perm. 
France, Belgium, Holland, 


Rhine Palatinate 


Hungary 

Chorin, Tharandt 
Hassleby (Central Sweden) 
Belgium (6 plots) 
Holland (3 plots) 

Hessia (2 plots) 
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to continue to assume a vigilant re- 
actionary attitude along the lines sug- 
gested by Wiedemann, until we shall 
have established a broad foundation of 
seed source certification, based upon 
individual, group, and racial variation. 
In regions like the Rocky Mountain 
region, where local climates vary with- 
in narrow territorial limits, the neces- 
sity for the 
which common sense would dictate, is 


observing precautions 
apparent. 

In concluding his discussion, Wiede- 
mann appends a bibliography of 40 
references of the important 
literature upon the subject. 

J. Roeser, Jr., 
Rocky Mountain Forest 
Experiment Station. 
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A Study of the Influence of Her- 
baceous Plant Cover on Sur- 
face Run-Off and Soil Erosion 
in Relation to Grazing on the 
Wasatch Plateau in Utah. By 
C. L. Forsling. U. S. Dept. Agri., 
Technical Bull. 220. Pp. 71, Pl. 2, 
Fig. 29, Tables 16. 1931. 


more 


A highly important study of surface 
run-off and erosion in relation to graz- 
ing has been conducted since 1915 in 
central Utah by the 
Forest and Range Experiment Station. 


Intermountain 


The results give concrete information 
on range watershed problems and are 
of vital interest to range livestock 
owners, irrigation farmers, other users 
of water, and conservationists. The 
object of the experiment was to deter- 


mine the influence that herbaceous 
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vegetation may have on surface run- 
off and erosion, and the relation of 
grazing to these important watershed 
problems. 

The study was made on two adjacent 
small but complete watersheds. The 
first, designated A, contained 11.244 
acres and was used as a variable. The 
second, designated B, contained 8.972 
Each 
area was equipped to measure precipi- 
tation, run-off, and sediment removal. 


acres and served as a constant. 


The vegetation on watershed B was — 


grazed each year and was maintained 
at 40 per cent of a complete herba- 
ceous cover during the entire experi- 
ment. The vegetation on watershed A 
was heavily depleted by overgrazing 
at the outset and was 16 per cent of a 
complete cover in 1915. It was grazed 
sufficiently close to limit it to 16 per 
cent until 1919. From 1920 to 1924, 
the herbaceous plant cover was un- 
grazed and was increased by natural 
and artificial reseeding from 16 to 40 


per cent. From 1925 to 1929, it was 


moderately grazed each year, except in | 


1926, and was maintained at 40 per 
cent of a complete cover. 

Average annual precipitation on the 
areas was 29.51 inches. There were 
two periods of surface run-off each 
year; namely, from melting snow dur- | 
ing May and June and from summer 
rains during July, August and Septem- 
ber. The mean seasonal precipitation 
during the July-September period was | 
4.99 inches, or 16.9 per cent of the) 
Soil) 
moisture studies indicated that the sum- | 
mer rains failed to penetrate deeply 
and that water from melted snow was_ 


average annual precipitation. 


—a 
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the only moisture which contributed 
to the underground supply. When 
watershed A had a 16 per cent cover 
of vegetation, 4.6 per cent of the 
average annual surface run-off was 
caused by summer rain storms, but 
this small run-off caused 84.5 per cent 
of the erosion. When the vegetation 
increased to a 40 per cent cover only 
1.3 per cent of the annual run-off 
came from summer rains, which caused 
65.8 per cent of the erosion. The quan- 
tity of sediment eroded by run-off 
from summer rains varied more or 
directly with the 
run-off, although it was influenced to 


less quantity of 
some extent by the rate of run-off, the 
trampling of livestock, and the mois- 
ture content of the soil when a storm 
sufficient to cause run-off occurred. 
Some of the soils were granular and 
easily eroded when dry, but when they 
were wet the granules coalesced and 
were not eroded so easily. 

Decreased rainfall in the 1924 to 
1929 period prevents satisfactory direct 
comparison between that period and 
the 1915 to 1920 period. By dividing 
run-off and erosion on watershed A 
by that on watershed B for each of 
these 6-year periods, the relationships 
were determined. The increase in the 
density of vegetation from 16 to 40 
per cent of a complete cover reduced 
the rainfall surface run-off, 64 per 
cent, and the rainfall erosion, 54 per 
cent. However, although the increased 
cover reduced erosion from melted 
snow 57 per cent it did not reduce 
the run-off from melted snow. As a 
‘result, the net reduction in average 
annual surface run-off caused by the 


O77 


increased vegetative cover was only 
3.3 per cent. It is striking that this 
small reduction in surface run-off was 
accompanied by a reduction of ap- 
proximately 55 per cent in erosion. 
Upon this basis, the author states, 
“It is evident, therefore, that in so 
far as surface run-off is concerned, 
there is no unjustifiable loss in water 
supply in maintaining a 40 per cent 
plant cover.” 

Vegetation helps in the following 
ways to retard run-off: “By breaking 
the impact of raindrops on the ground; 
by intercepting a portion of the mois- 
ture before it reached the surface of 
the ground; by extracting some of the 
moisture from the soil, so that it was 
capable of absorbing more water when 
rainfall occurred than would _other- 
wise have been possible; by adding 
to the humus content and loosening 
the consistence of the soil and thereby 
improving its absorptive and _ water- 
holding capacities; by the direct inter- 
position of leaves and stems which help 
to keep the run-off spread out instead 
of concentrating its volume in gullies, 
and which 
which other fragments of dead plants 


also form nuclei around 
and other material collect to form 
miniature dams and terraces and fur- 
ther check and retard run-off; and by 
straining out and reducing the quantity 
of fine soil material in the water and 
thus rendering it more free to seep 
into the soil. 

“Vegetation aided in checking ero- 
By ob- 


structing the rain where it fell and 


sion in the following ways: 


keeping the run-off spread out and re- 
ducing its rate of flow, thereby reduc- 
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ing sheet erosion, the establishment 
of shoestring gullies, and cutting along 
the sides and bottoms of the larger 
gullies; by binding the soil against 
erosion; by catching or straining out 
of the water much of the sediment 
being carried by run-off; and by re- 
ducing creep into the gullies of the 
loose soil on steeper slopes. The re- 
placement of species with inferior root 
systems by plants with more extensive 
fibrous roots helped further to improve 
the absorptive capacity of the soil and 
bind it against erosion. The establish- 
ment of plants in the gullies aided 
further by damming and clogging the 
eullies, thus checking the velocity of 
the flow and reducing the carrying 
and abrasive power of the water and 
causing soil and debris to be deposited 
in them. Many of the smaller gullies 
which originally were steep sided are 
gradually being filled in and shallowed 


out.” 


A normal cover of herbaceous vege- 
tation, although probably not adequate 
to prevent flash summer floods, to a 
considerable degree does abate torren- 
tial run-off and reduces floods from 
sudden heavy rainstorms in mountain- 
ous regions. 

The grazing of livestock on water- 
sheds must be managed so that it will 
with the value of the 
herbaceous cover in controlling sur- 


not interfere 


face run-off and erosion. The vegeta- 
tive improvement from 16 per cent to 
40 per cent cover on watershed A 
occurred under complete exclusion of 
livestock. When it was moderately 
grazed in the autumn during the last 


six years, the vegetative cover made 
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no increase, although the more valu- 
able species largely replaced the in- 
ferior species. Range management that 
will restore and maintain the maxi- 
mum plant cover for grazing purposes 
will also assure satisfactory watershed 
protection except in extreme cases. 
Where the cover, has been badly de- 
pleted and the better soil 
washed away, where soil conditions are 
unfavorable, or on very steep slopes, 
such measures may be necessary as 


surface 


very light grazing, moderate autumn 
grazing after plant maturity, or even 
total exclusion of stock. Artificial re- 
seeding on overgrazed western moun- 
tain lands, where growing conditions 
are favorable, will hasten revegetation 
and the control of erosion. 


The bulletin is well organized with 
an effective presentation of data and 
discussion, but the reader is compelled 
to go considerably beyond the sum- 
mary to obtain all of the important 
conclusions and their significance. 

R. S. CAMPBELL, 
Southwestern Forest and 
Range Experiment Station. 


Ba% 

Wood: Lumber and Its Uses. By 
Phillips A. Hayward. Vol. I of 
Chandler Cyclopedia. Pp. 521, 
ill. 62, plates 35, tables 164. 


Chandler Cyclopedia, New York. 
1931. $10.00. 


This is the first encyclopedic work 
on wood. It is unique in its arrange- | 
ment and presentation of data on 
wood, particularly well 


It contains 500 pages 


and is a 
printed book. 


REVIEWS 


of text and a 21-page, three-column 
index; the page measures nearly 8 by 
10% inches, which size makes it pos- 
sible to present the data and informa- 
tion in several styles to suit the matter. 
The book is Volume I of a series of 
cyclopedias devoted to various ma- 
terials and intended and written espe- 
cially for the use of purchasing agents 
and buyers in general. Despite its 
many inconsistencies, errors, and de- 
-viations from accepted forms of pre- 
senting material on wood, this is 
bound to be a useful book to the 
The 


author had a remarkable opportunity 


group for which it was written. 


_ for a work par excellence, but in the 
reviewer's opinion he did not take full 
advantage of it. 

The book opens with a chapter (all 
chapters or parts unnumbered) on 
“Wood Structure,” in which are dis- 
cussed physical and mechanical prop- 
erties, shipping weights, decay and its 
prevention, painting, seasoning, no- 
menclature, etc. Next is a chapter on 
“Tumber—Its Manufacture and Utili- 
zation,” which gives general and spe- 
cific notes on lumber classification, 
standardization, grading, inspection, 
nomenclature, specifications, utilization 
of wood waste and other subjects. A 
brief chapter on identification of wood 
gives aids and a key to assist the 
purchaser in checking up on the de- 
livery of what was ordered. The 
chapter on Uses gives the principal 
items usually made of wood and lists 
the woods commonly employed; this 
is followed by a chapter on species. 


The data given for each species follow 
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a standard outline, thus: Name, pro- 
duction, value of lumber cut, stand, 
producing states, range, description, 
uses, and specific data as to grading, 
selling standards, weights, etc. 
EMANUEL Fritz, 
University of California 


%%% 
Lumber and Its Uses. By R. S. 
Kellogg. Scientific Book Corpora- 


tion, New York. Pp. 378, fig. 
100. 1931. $4.00. 


That a book of this kind should go 
to a fourth edition is evidence of its 
popularity. The new edition is of the 
same number of pages as the third; 
some material is identical with that in 
the earlier edition, some has been 
eliminated, some condensed and_ the 
space thus saved given over to new 
material to bring the book up to date. 
An outstanding characteristic of the 
book is its brevity in treating each 
subject. While it does not purport 
to be a comprehensive treatise (such 
a treatment for all the subjects in- 
cluded would take several volumes) 


it covers in sufficient detail those 
matters upon which the average wood 
user needs information. This makes 


the book a splendid reference book. 
The arrangement of the chapters is 
new and the entire book has been reset. 

The book contains chapters on the 
The 


properties 


following: structure of wood; 


(including me- 


physical 
chanical properties); lumber and log 


measurement; lumber grades and 
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sizes; structural timbers; seasoning; ply; lumber operations; wood com- 
wood preservation; fire resistance;  petitors; and_ others. 

general construction; products; factory EMANUEL FRitTz, 
uses; commercial woods; timber sup- University of California. 
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More on Suspivision or Mountainous 
FORESTS 


Through the kindness of Mr. Raphael 
Zon, the letter which follows is made 
available to those readers of the Jour- 
NAL, who are interested in the dis- 
cussion started by the article of Méssrs. 
Wilde and Scholz in the December 
1930 JourRNAL on the subdivision of 
mountainous forests. Comment by Wil- 
liam Maughan appeared on page 629 
of the April 1931 issue. 


My Dear Zon: 


Reading the December number of the 
JOURNAL OF Forestry I see the authors 
of the article on “The Basis for Sub- 
dividing Mountainous Forests for the 
Purpose of Management” give acknowl- 
edgment to you for assistance in the 
final revision of their manuscripts. I 
appreciate of course that it does not 
follow that you agree with all that is 
said in it. 

Between 191] and 1921, 
met you, we had taken over in this 
province some 1,000 square miles of 
forests in the 
These areas had not previously been 
under regular forest management so 
we had a lot of experience in sub- 
division of mountainous forests. 

All our forests in this province, in- 
cluding these Kumaun forests, are 
under regular working plans and _ all 


when I 


Kumaun Himalayas. 
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our working plans are regularly re- 
vised on a ten-year program. 

We have recently codified our work- 
ing plan procedure and largely owing 
to my insistence on the necessity for 
uniformity in the matter and the fact 
that mistakes in the past had _ necessi- 
tated revisions of compartment boun- 
daries, an appendix was added to this 
book on the subdivision of forest areas. 
I am sending you a copy of this code 
and I want you particularly to see 


Appendix III. 

I agree entirely with the writers 
of the article that it 
portant to have the method of sub- 
settled in 
sound and permanent basis for if com- 


is almost im- 


division advance on a 
partments are to be of use in orienta- 
tion they must be permanent. In 
view of our considerable experience as 
noted above perhaps you will not 
think me presumptuous if I make a 
few comments on this article. 

There may be differences in the con- 
ditions in your forests which affected 
the decision in this matter but on the 
basis of our experience I should say 
that however desirable the ideas may 
be that recommended in _ this 
article, in practice the Figure 2 
method of subdivision would not prove 
satisfactory. In this method the nat- 


ural physical features are not used as 


are 


boundaries but an attempt is made to 
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divide the area into small tracts of 
uniform topography. This latter is 
dependent mainly on elevation and 
aspects which are permanent features 
but the demarcation of differences in 
elevation cannot normally be done by 
natural features. All demarcation on 
grounds of elevation would have to be 
by artificial means. Unless these are 
sufficiently marked to be easily notice- 
able on the ground this subdivision 
loses its value and to make artificial 
boundaries such as contour lines and 
to keep them clear would be too ex- 
pensive to be practical when one is 
dealing with forests on the scale that 
both you in America and we in India 
have. It may be possible in European 
forestry where areas are small and the 
forests from their high value can be 
subjected to the most intensive man- 
agement. 

One other drawback to this method 
of subdivision is that while it is differ- 
intended 
to be used in forming compartments, 
it will normally be 
growth at the time of the subdivision 


ences in elevation that are 


differences in 


due to these differences in elevation 
that are the determining factors in 
deciding where to look to for the di- 
viding lines between two compart- 
With us the types of forests 
rarely change abruptly with elevation 
and the best that could be done would 
be to select the midway points be- 


ments. 


tween two types of forests, say pine 
on lower slopes and evergreen oaks 
at higher 
difference in growth is only what has 
resulted from the conditions existing 
previous to the subdivision. In our 
case this might easily change with 


elevation. However this 
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altered conditions, thus fire protection 
introduced in pine and oak forests 
favours the fire-tender and shade-en- 
during oak against the fire-resistant 
and light-demanding pine. If in Fig- 
ure 2, Compartments 64 and 58 in the 
cold and damp locality along the 
stream were at. the time of demarca- 
tion oak and Compartments 57, 34 
and 35 pine and Compartment 22 on 
the higher elevation again oak, then 
protection might result in oak en- 
croaching in Numbers 57 and 34 and 
the origin of and reason for the com- 
partment boundaries would be lost 
entirely and all that would be left 
would be a meaningless boundary, 
difficult to trace and costly to main- 
tain. 

I still retain very pleasant memories 
of my trip in America and of meeting 
you and I hope you are going strong 
and fit. 

Yours sincerely, 
B. CANNING, 
Chief Conservator of Forests, 
Lucknow, India. 


ROB 
SOURCE OF SEED 


Editor, JOURNAL OF ForRESTRY, 
Dear Sir: 

Inasmuch as I have done some ex- 
perimental work on source of seed, I 
am glad to comply with your request to 
comment on the articles by Fankhauser 
and Bates in the May issue of the 
JOURNAL. 

Fankhauser accepts the conclusion 
established in Sweden and elsewhere 
that seed for the propagation of plant- 
ing stock should be collected from a 
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region climatically similar to the 


planting site; but he goes a_ step 
farther in declaring that not only the 
climate but also the soil and other 
site factors should be similar, the idea 
being that complete adaptation is re- 
quired in order to insure the success 
of planting. 

The author might well have added 
that heredity as well as environment 
should be taken into account. Although 
forestry has produced but little ex- 
perimental work in genetics, the gen- 
eral biological law that like begets 
like is too well established to be 
ignored by foresters. 
breeding were as far advanced as the 


If forest tree 


breeding of cereals and fruits, it 
would probably be found that certain 
strains excel in the rate of growth, 
in form and still others in 


Indeed, 


has made careful observations 


others 
fruiting capacity. one who 
in a 
virgin forest finds strong indications 
that this is true. 


Fankhauser’s assertion that weak 
trees are most subject to attack by 
fungi and insects, and, conversely, 


that bark-beetles “attack healthy trees 
only in exceptional cases when others 
is too sweeping to be 
If this were even 


are lacking” 
accepted literally. 
approximately true, we should have 
little to fear from chestnut blight, 
white pine blister-rust, and Dendroc- 
tonus ponderosae. It may be within 
the realm of possibility to develop 
strains of trees capable of resisting 
these enemies, but we have no assur- 
ance that such strains would also be 
fast-growing and otherwise desirable 


timber trees. 
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Bates indulges in his favorite pas- 
time of shooting at dogmas, and as 
usual, he makes a high score. He 
questions the rather generally accepted 
idea that the most vigorously growing 
trees produced the best seeds 
seedlings. 


and 
Anyone who has tried to 
grow a garden will have observed that 
the rankest plants are likely to be 
poor fruiters. Back in 1908 the writer 
tested seeds from a few “blackjacks” 
and “yellow pines,” and found about 
10 per cent higher germination in the 
former class, which are younger and 
generally faster growing than the lat- 
ter. In 1909 a similar relation was 
found, but in 1913 it was reversed. In 
a progeny test in the nursery the 
largest seedlings were obtained from a 
blackjack 21 inches d.b.h., but other 
thrifty blackjacks failed to show 
superiority over mature or even de- 
cadent yellow pines. Moreover, the 
thrifty lot of blackjack seedlings, 
though maintaining their superiority 
in the transplant stage, failed to do so 
All that can be 


said is that nothing conclusive has been 


after field planting. 


proven one way or the other. <A 
great difficulty in this type of ex- 
periments is the individual variation 
and the erratic behavior of plants. 
One can never be quite sure whether 
the differences he finds are due to the 
factor he is investigating or to some- 
Even in the seed-bed and 
transplant-bed, physical conditions are 


thing else. 


far from being under complete con- 
trol. A. still greater element of un- 
certanity is the fact that since pine 
trees in the forest cross-pollinate to a 


large extent, the tree record accom- 
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panying a lot of cones really applies 
only to one of the parents. 

I would not go so far as to say 
that the germinative quality of seeds 
and the vigor of seedlings vary in- 
versely as the vegetative vigor of the 
parent trees; but my experience with 
western yellow pine indicates that the 
extremely vigorous trees are likely 
to be poorer seed bearers than trees 
of average vigor. 


In collecting western yellow pine 
the the 


economical method is to gather the 


seed in southwest, only 
cones from trees felled in logging 
operations. Since thrifty blackjacks 
are seldom cut, the yellow pines or 
mature and relatively slow growing 
trees must constitute the main source 
of cones. To my knowledge we have 
that the 


practice of collecting cones from this 


no experimental evidence 


class of trees is wrong. As a mat- 
ter of precaution, however, I would 
avoid suppressed, diseased and mal- 
These 
may not be proof of hereditary weak- 
ness, but nevertheless the weight of 
circumstantial 


formed trees. abnormalities 


evidence is against 


them. This, however, is taking us 
beyond Bates’ experiment which deals 
only with germination and early vigor 
or hardiness of seedlings. 
Very sincerely yours, 
G. A. PEARson, 
Director, Southwestern Forest & 


Range Experiment Station. 


BRR 


Le Rousst Not a Rust 


Editor, JoURNAL OF ForEsTRY, 
Dear Sir: 
I wish to call your attention to an 
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error which occurred in the JOURNAL 
oF Forestry for January 1931, on 
page 114. Mr. H. T. Gisborne in a 
review of Forest Research in Switzer- 
land makes this statement in the last 
paragraph: “Crahay calls attention to 
the control of Scotch pine rust by the 
use of Bordeaux mixture.” 


The Scotch Pine rust would seem to | 


refer to Peridermium pini Wallr. 
Since this statement referred to the 


control of a rust similar to the white- 
pine blister rust, I looked up the 


Review by Messrs. A. Poskin and N. 
I. Crahay in the Bulletin de la Societe 
Centrale Forestiere de Belgique, Vol. 
36, No. 3, 1929. Mr. Crahay does not 
speak of the Scotch pine rust but of 
the “le roussi du pin sylvestre.” 

The reviewer translated the word 
“roussi” to mean rust, whereas it 
means reddening or browning. The 
disease which Mr. Crahay had in mind 
is more often spoken of as “le rouge.” 
This reddening of the Scotch pine 
needles is caused by a needle fungus, 
Lophodermium pinastri (Schrad.) 
Chev. This is spoken of in several 
French publications. 

Delacroix and Maublanc in the 
work “Parasitaires Maladies des Plan- 
tes Cultivees” in 1916, state that in the 
nurseries where the Scotch pine is at- 
tacked by “le rouge” the treatment 
with Bordeaux mixture has given good 
This statement of Delacroix 
and Maublanc agrees with Crahay’s 


statement, Crahay, however, using the 


results. 


word “le roussi” rather than “le- 
rouge.” 
If a correction is made in the 


JOURNAL OF ForeEsTRY the statement 
should, I believe, read something like 
this: “Crahay calls attention to the 
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control of the 
disease caused by Lophodermium 
pinastri (Schrad.) Chev., known as 
“le rouge” or “Schiitte,” by the use of 
Bordeaux mixture. 


Scotch pine needle 


A copy of the above letter, written 
on the second of April, was referred 
to the office of Dr. Haven Metcalf, 
in charge of forest pathology in Wash- 
ington, who also referred the letter to 


Dr. E. P. Meinecke in California. Dr. 
Meinecke writes: 
“Mr. Pierce is correct. Le roussi 


or le rouge refer to the needle-red- 
dening of Scotch pine by Lopho- 
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dermium pinastri (Schrad.) Chev. It 
is the old Schittekrankheit of German 
authors. “Rouge” means red. ‘“Roussi,” 
from the same root, (adj. roux, fem. 
rousse) means reddened, browned, 
scorched by, or as by, fire. The 
French word for rust is “rouille.” 
“The treatment of Schiitte with 
Bordeaux is very old. I myself car- 
ried out a long series of experiments 
when I worked with Robert Hartig in 
the late nineties.” 
Very cordially yours, 
Roy G. Pierce, 
Associate Pathologist, 


U. S. Bureau of Plant Industry. 


Me 
as 
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Epwarp C. PULASKI 
1868-1931 


Since the announcement in an earlier 
issue of the death of Forest Ranger 
Edward C. Pulaski in Coeur d’Alene, 
Idaho, the JournaL has obtained a 
biographical note from the Regional 
Forester at Missoula, Montana, pre- 
pared by Supervisor Charles K. Mc- 
Harg. Ranger Pulaski was best known 
to the public as the hero of the 1910 
fires but those who knew him regarded 
him equally highly for his splendid 
personal qualities. He retired from 
active duty February 9, 1930, follow- 
ing an automobile accident, and his 
death came February 2, 1931. Extracts 
from Mr. McHarg’s note follow: 


“Edward C. Pulaski was born on a 
farm near Green Springs, Ohio, Febru- 
ary 9, 1868. He had the spirit of the 
pioneer as a heritage, since he is a 
descendant of Count Pulaski of Revo- 
lutionary fame. The descendants of the 
count, including Pulaski’s father and 
uncles, came from Poland in the 50’s. 
On his mother’s side he had an uncle 
who also was venturesome, as evi- 
denced by the fact that he wrote a 
letter dated in 1861 from Fort Walla 
Walla stating that he and some others 
were going up the Snake River in the 
spring to establish a town at the forks 
to be named Lewiston in honor of the 
Lewis and Clark expedition. 

“Following the inherent urge, Pu- 
laski started West at the age of 16, 
left the Northern Pacific Railway, just 
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completed, at Thompson Falls, Mon- 
tana, and crosséd into Idaho to the | 
mining settlement of Murray in May, 
1884. Later he went to Montana for 
four or five years, working around 
Butte and Anaconda in the mills and 
mines. 

“In 1889 Pulaski came back to the 
Coeur d’Alene Mountains, working first 
in the Tiger mill at Burke. For the 
next eighteen or twenty years he 
worked in many different capacities 
in and around the then growing min- 
ing region of the Coeur d’Alenes. He 
could qualify as a miner, steam engi- 
neer, smelterman, plumber, carpenter, 
blacksmith and quartz-mill expert. 

“By 1908 the Coeur d’Alenes were 
becoming quite civilized, and Pulaski 
turned his hand to about the only 
pioneer work there was left. He en- 
tered the U. S. Forest Service in July, 
1908, and was continuously in charge 
of the same ranger district, known as 
the River District, up to the time of 
his retirement. When he first took over 
the district, it included the main Coeur 
d’Alene River to Enaville, and _ its 
South Fork to the Montana divide, 
as well as Slate and Big Creeks in the 
St. Joe River drainage. There were 
practically no trails except the old 
miners’ trails, and firemen’s cabins 
and lookout structures were not known. 
In 1909 an allotment of $1,000 was 
given Pulaski to construct twenty-six 
miles of trail from Wallace into the 
St. Joe Big Creek. The whole twenty- 
six miles was built, and parts of the — 
trail are still in use. 

“Probably the most colorful period 
in Pulaski’s term of service was during 
the fire season of 1910. The country 
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was largely green and supported some 
exceedingly heavy stands of white pine, 
particularly in Placer Creek, Slate 
Creek and Big Creek. The first fire 
of any size that season occurred in 
the latter part of July near the Slate 
Creek summit where the present road 
crosses. A second fire occurred on the 
west fork of Big Creek. A third started 
on Moon Creek and on the Coeur 
d’Alene River. These fires and many 
others were successfully suppressed, 
but with the continued drought small 
fires developed into big ones, and by 
the middle of August fires from the 
St. Joe River were rapidly working 
toward Pulaski’s district. By August 
19, Pulaski had about 120 men on the 
St. Joe-Coeur d’Alene divide working 
on fires in the two Big Creeks. The 
situation was becoming perilous, and 
in common with all other forest ofh- 
cers safety for the men was becoming 
the first thought. The morning of 
August 20 was so bad that Pulaski 
realized a crisis was near. He realized 
that the crew could not remain in 
safey where they were, and the men 
themselves were becoming frantic. In 
the afternoon, in spite of all Pulaski 
could do, about fifty men broke away 
and rushed down the St. Joe Big 
Creek, where that night they lost their 
lives. He started out toward Wallace 
with the remaining crew of forty-five 
or fifty men, but the smoke was be- 
coming too dense. He left the crew 
in a mining tunnel, the J. I. C. tunnel 
at the forks of the west fork of Placer 
Creek, and proceeded ahead with two 
men to see if they could get through. 
He had in mind that a mile and a 
quarter down stream there was another 
tunnel which the men possibly could 
make, and on reaching this tunnel he 
decided that here was a place of safety, 
and sent a messenger back to bring 
the crew on while he prepared the 
tunnel by throwing out all of the ma- 
terial stored there, including hundreds 
of pounds of powder and equipment. 
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Very soon the crew came down the 
trail, and his helper who is now a 
mail carrier at Kellogg, held the trail 
between them, herded the men _ into 
the tunnel with their two horses. This 
occurred about 6 P. M. Pulaski did 
everything he could to quiet the men, 
and proceeded to barricade the mouth 
of the tunnel with such materials as 
were at hand. The crew was none too 
soon in reaching this haven, for the 
fire rapidly burned down through the 
heavy stands, making a fiery furnace 
of the canyon. Pulaski ordered all the 
men to lie face down while he stood 
as well as he could at the mouth of 
the tunnel, holding them back at the 
point of a gun. He finally had te 
retire from the mouth of the tunnel, 
but all of the crew were sufficiently 
subdued to be quiet and remain. One 
of the horses had his tail burned off, 
the heat was so intense. At 1] P. M. 
the fire had spent its force outside 
and was rapidly cooling off so the 
entire crew came out in the open air, 
dropped down and went to sleep. Five 
men were found to have suffocated in 
the tunnel, but in each case Pulaski’s 
orders to lie down had not been fol- 
lowed. A day or two later the body 
of a man was found up the trail. He 
was the only one who had not reached 
the tunnel. About daylight, August 
21, the half-alive crew stumbled into 
Wallace and was immediately taken 
to the hospital. Pulaski spent two 
weeks there himself before he had 
sufficiently recovered to leave. Ex- 
posure to heat and smoke seriously 
affected his sight, and he was handi- 
capped by this ever after. 

“Pulaski carried on the administra- 
tion of his ranger district for nearly 
twenty years after 1910. He was prob- 
ably one of the best-known men in the 
Cceur d’Alene region. He kept up 
with all of the betterments of admin- 
istration, and it may be said that every 
dollar allotted to his district was spent 
to the best advantage, and means prob- 
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ably more than a dollar in actual 
accomplishment. With the completion 
of roads within the district he quickly 
recognized the possibilities of a motor 
patrol during the fire season. After 
this patrol was established very few 
fires ever grew to over ten acres, in 
spite of the district having the record 
of having as many or more fires a 
year than any other on the Forest. 

“Tt is not often that one ranger dis- 
trict is under the administration of 
one man for over twenty years. Cer- 
tainly Pulaski’s district received his 
closest attention. He knew every nook 
and cranny and almost every tree. He 
deserved the tribute expressed in point- 
ing out that while he might have be- 
come one of the leading mine owners 
of a very rich region, he chose a line 
of public service and gave it the best 
he had every minute of the time.” 


BRS 


Peavy SuccEEpS KIRKLAND ON 
EDITORIAL STAFF 


Burt P. Kirkland, for- 
merly of the University of Washing- 
ton’s College of Forestry, has resigned 
as a member of the editorial staff of 
the JoURNAL OF Forestry because of 
the pressure of his new duties with the 
U. S. Forest Service. Professor Kirk- 
land had been on the staff since Janu- 
ary 1931. He will be succeeded by 
Professor George W. Peavy, Dean of 
the School of Forestry at the Oregon 
State Agricultural College at Corvallis, 
Oregon. Dean Peavy will be the staff 
member on 


Professor 


subjects pertaining to 
forest protection and administration. 
Manuscripts of articles on these sub- 


jects may be sent direct to Dean Peavy. 
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TENTATIVE PROGRAM FOR THE SOCIETY'S. 
ANNUAL MEETING 


The Annual Meeting of the Society 
will be held in New Orleans, Louisi- 
ana, December 29, 30 and 31, in con- 
nection with the winter meeting of the 
American Association for the Advance- 
ment of Science. Two days will be 
devoted to the presentation of papers, 
followed by a days field trip to ob- 
serve the forestry work carried on by 
the Great Southern Lumber Company. 

Excepting President Redington’s ad- 
dress at 9:30 A. M., the entire morn- 
ing of Tuesday, December 29, will be 
given over to a symposium on For- 
estry in the South. Director E. L. 
Demmon of the Southern Forest Ex- 
periment Station will act as Chairman 
of this session. Several papers dealing 
with economic problems will be pre- 
sented. A paper by a member of the 
Southern Pine Association will deal 
with the part the small sawmill is 
playing in the production of Southern 
Pine. Papers dealing with definite for- 
estry projects will also be read. Ample 
time will be allowed for discussion. 

Tuesday afternoon’s program will 
include an illustrated talk on the uses 
of aerial photography in Forest Map- 
ping; the work of the Forest Survey, 
described by the Regional Survey Di- 
rector; the work and some findings of 
the Wisconsin Land Survey; our Na- 
tional Erosion Problem, discussed by 
a member of the Bureau of Chemistry 
and Soils. The Executive Secretary of 
the Timber Conservation Board will 
tell of the work carried on by the 
Board and its general aims and _poli- 
cies. 
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Dean H. P. Baker of Syracuse will 
preside at the Wednesday morning 
session. Two papers will discuss the 
forest problems concerning the Hard- 
wood industry. “The Role of Forest 
Products in Railroad Revenue” will be 
presented by the Chief Engineer of 
Follow- 
ing, will be a paper dealing with gov- 
ernmental organization and financing 
“National As- 
pects of Cooperative Fire Prevention” 
will be discussed by the Chief of 
Public Relations of the U. S. Forest 
Service. A prominent member of the 
Federal Farm Board will speak on 
the Land Use Problem of the South. 


The Wednesday afternoon session 


one of the southern railroads. 


of forest committees. 


will be devoted to Society affairs, Com- 
mittee reports, resolutions, etc. 


An all-day field trip will be made 
Thursday to Bogalusa to inspect the 
pine plantations, the nursery and the 
sawmill of the Great Southern Lumber 
Company. 

The banquet and dance, to which 
the ladies are invited, will be at the 
Jung Hotel, December 30, 1931. 


The final program should be ready 
for distribution at the time the ballot 
for the election of Council members 
is sent out. Special railroad rates of a 
fare and a half for round trip tickets 
are assured for all who register at the 
headquarters of the American Associa- 
tion for the Advancement of Science. 

Make your plans now to attend the 
New Orleans meeting. The ladies are 
invited—a committee has already been 
appointed to look after their entertain- 
ment. If you plan to attend, notify 
now the Chairman of the Committee, 
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G. H. Lentz, Southern Forest Experi- 
ment Station, 348 Baronne Street, New 
Orleans, La. 
CoMMITTEE OF MEETINGS, 
G. H. Lentz, Chairman. 


BR 


NOMINATIONS FOR THE COUNCIL 


In accordance with Article VIII of 
the Constitution, the 
Nominations presents herewith nomina- 
tions for membership in the Council 
for the four year period beginning 
January 1, 1932. Six members are to 
be chosen. In the May issue of the 
JoURNAL the Committee requested 
nominations by petition as provided 
in the Constitution. Later a letter was 
addressed to the Secretary of each Sec- 
tion on the subject. Several petition 
nominations have been received. 


Committee on 


With the petition nominations which 
have been made, the Committee has 
endeavored to present a list of nomi- 
nees representative not only of the 
major fields of interest of the member- 
ship but so far ‘as possible of the 
Section organization of the Society. 
The nominee receiving the highest vote 
as a member of the Council will be- 
come . President of the Society. The 
one receiving the next highest vote 
will become Vice-President. 

Election date having been fixed for 
December 14, the membership, under 
the has the 
until October 26 of making any fur- 


Constitution, privilege 
ther petition nominations it may con- 
sider desirable. Such nominations must 
be in the hands of the Chairman of 
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the Nominating Committee not later H. G. Calkins, New Mexico. 
than October 26. E. L. Demmon, Louisiana. 
The nominations are as follows: C. M. Granger, District of Columbia. 


A. F. Hawes, Connecticut. 

C. F. Korstian, North Carolina. 
P. S. Lovejoy, Michigan. 

E. C. Sanford, Utah: 

Hugo Winkénwerder, Washington. 


PETITION NOMINATIONS 


Elers Koch, Montana. 
W. J. Morrill, Colorado. 
C. P. Wilber, New Jersey. 
George R. Phillips, Oklahoma. 
John D. Guthrie, Oregon. CoMMITTEE ON NOMINATIONS, 
J. S. Holmes, North Carolina. 

R. C. Bryant, 


COMMITTEE NOMINATIONS Allen S. Peck, 
H. L. Baker, Florida. Wm. L. Hall, Chairman, 
C. G. Bates, Minnesota. 900 Prospect Avenue, 
Swift Berry, California. Hot Springs, Ark. 


RESULTS OF ForEsT PoLticy BALLOT 
Total number of ballots received to date is 839. The distribution of the ballots 
appears in Table 1. 


TABLE 1 
DISTRIBUTION OF FOREST POLICY BALLOTS 
Principle Yes No No vote 

Public participations 1006S (1 yee tee eee 824 12 3 
Strengthening public forest policies 816 i155 8 
Brivatespatticipationsinatotes ti ys =e eee 745 Ue 17 
Rublicsassistancertomprivatetorestry se. =a ene 822 Me 5 
Fire contro] [125 ee 2 se ee ee 818 17, 4 
Control of insect and fungus infestations_..__ 806 28 5 
Reforestation, >. a ee ee ee 709 113 17 
Stabilization of the forest industries__._______ 637 87 15 
Cooperation to improve exploitation practices 801 29 9 
Taxation 818 14 i 
Research 791 36 12 
Extension 791 41 a 
Public forests 788 37 14 
Federal forests 806 2S 8 
Creating demonstration forests 749 73 LZ 
Purchasing such lands for national forests... 728 96 15 
Acquiring unreserved forested lands ~~ 807 20 12 
Stateplorestcteas /--ae= ae ee eee = 820 10 9 
County and municipal forests...____ cans 767 58 14 
Federal and state collaboration._____ 2 812 18 9 
IP aeOoN WOES: ONS, 788 40 11 
Development of public forests_ — 788 37 14 
Public control of private forest exploitation... 708 108 23 
Control by local and regional boards 737 57 45 
Horest owners on) these boards aaa amanann ssn 746 46 47 
Minimum of rules, maximum of freedom for owner_____ 710. 76 53 
Control measures to give weight to conditions... 740 49 50 
Federal responsibility in public control—Financial__ 749 66 24 
State compacts on regulations: ==) === eee 2 ee 745 62 392 
@ontrol@throuchs Forests Service saan ie 446 30 35 
Control through permanent central board’ 345 31 35 


* Twenty voted “Yes” for Forest Service and Central Board; 28 voted “No” on both. 


FRANKLIN W. ReExp, 
Executive Secretary. 


Be 


PERSONALS 


J. W. K. Holliday succeeded H. S. 
Newins as State Forester of West Vir- 
ginia on September Ist, 1931. Mr. Hol. 
liday was graduated from the Forestry 
} School of Penn State in 1928 and has 
served in West Virginia as a District 
Forester. 

H. S. Newins goes to Michigan State 
College, East Lansing, Michigan, as As- 
sociate Professor of Forestry. He has 
been assigned the utilization series, in- 
cluding wood technology, and will act as 
ranking professor under P. A. Herbert. 

P. A. Herbert has accepted the posi- 
tion in charge of the Forestry Depart- 
ment of the Michigan State College. He 
was formerly with the Forest Taxation 

Inquiry. New Haven, Conn. 

Dr. Joseph S. Illick, former State For- 
ester of Pennsylvania, was appointed 
head of the Department of Forest Man- 

-agement of the New York State College 
of Forestry at Syracuse. Dr. Illick was 
graduated from Lafayette College in 
1907 and the Biltmore Forest School in 
#911. 

W. M. Baker succeeds E. F. McCar- 
thy as head of the Central States Forest 
Experiment Station, Columbus, Ohio. 
Mr. Baker was formerly with the Forest 
Research Institute of Pennsylvania. 

David T. Mason has recently been ap- 

‘pointed Manager of the Western Pine 
Association, Portland, Oregon. 

W. T. Cox has accepted the position 

as Director of the Minnesota Conserva- 


tion Commission. Mr. Cox was former- 
ly head of the Brazilian Forest Service. 

A. D. Folweiler was recently ap- 
pointed Assistant State Forester of Flor- 
ida. He received an M. F. from Yale 
this year. He was formerly a District 
Forester in the North Carolina Forest 
Service. 

Arthur Ringland sailed June 8 to en- 
ter upon his duties as forestry represen- 
tative in Europe of the U. S. Department 
of Agriculture. 

D. S. Jeffers has resigned his position 
as professor of forestry, lowa State Col- 
lege, to accept a similar position in the 
University of Washington. 

Richard F. Hammatt, formerly Secre- 
tary of the California Redwood Asso- 
ciation, is returning to the U. S. Forest 
Service, Missoula, Montana, as Chief of 
Public Relations in the Northern Re- 
gion. 

A. D. Read is temporarily connected 
with the Texas Forest Service. He was 
formerly forester for the Long-Bell 
Lumber Co., DeRidder, Louisiana. 

Ralph S. Hosmer, head of the depart- 
ment of forestry, Cornell University, has 
been appointed by Conservation Com- 
missioner Henry Morgenthau, Jr., as a 
member of the advisory council of New 
York State Conservation Department. 

Dean Hugh P. Baker, of the New York 
State College of Forestry, has been ap- 
pointed a member of the Charles Lath- 
rop Pack Forest Education Board. 
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Frank T. Murphy and Ira Bull have 
accepted positions as Extension Forest- 
ers at the Pennsylvania State College. 

W. D. Humiston, Assistant General 
Manager of the Potlatch Lumber Com- 
pany, recently resigned as Secretary of 


the Northern Idaho Forestry Associa- 


tion. He was succeeded by A. A. Seger- 
sten of Potlatch. 

Dr. William Crocker, Director of the 
Boyce Thompson Institute for Plant 
Research, has been made Acting Di- 
rector and General Manager of the Trop- 
ical Plant Foundation. The headquar- 
ters of this Association have been 
moved from Washington, D. C., to Yon- 
kers, New York. 

Dr. Leland O. Howard, one of the 
world’s leading authorities on entomol- 
ogy, retired as Chief of the Bureau of 
Entomology, U. S. Department of Agri- 
culture, on June 30, 1931. He has gone 
to Paris where he plans to write books 
on insect life. 


BRB 


JouRNAL AVAILABLE TO SUBSCRIBERS 


The JourRNAL oF ForEstRY may be 
subscribed to by non-members of the 
Society for $4.00 per year. Members 
should keep this point in mind when ap- 
proached for sample copies. The So- 
ciety’s office will furnish sample copies 
to prospective subscribers. Send the 
name and address to the Society of 
American Foresters, Hill Building, 
Washington, D. C. 

Encourage subscriptions to the Jour- 
NAL! 


FORTHCOMING EVENTS 


Joint Meeting 
United States and Canada 
Recreational Congress 
October 5-9, 1931 


Toronto, Canada 


Annual Meeting 
National Association of Audubon 
Societies 
October 29, 1931 
New York City 


llth Annual Meeting 
Association of State Foresters 
November 16-18, 1931 
Southern Georgia and Northern 
Florida 


18th Annual Meeting 
American Game Conference 
December 1-2, 1931 
New York City 


2nd Annual Meeting 
Central States Forestry Congress 
December 3-5, 1931 
Cincinnati, Ohio 


31st Annual Meeting 
Society of American Foresters 
December 29-31, 1931 
New Orleans, La. 


oth Pacific Science Congress 
May 23-June 4, 1932 
Victoria and Vancouver, Canada 


SECTION MEETINGS 
Southeastern Section 
Society of American Foresters 


November 16-17, 1931 


Waycross, Georgia 


Section secretaries are welcome to use 
this box for announcing their meetings. 
Copy should be in the hands of the 
Editor or Executive Secretary one 
month before date of publication. 
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ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Junior 

_ Members, Senior Members, and Fellows for comment or protest. The list includes 
all nominations received since the publication of the list in the May Journat, 
without question as to eligibility; the names have not been passed upon by the 
Council. Important information regarding the qualifications of any candidate, 
which will enable the Council to take final action with a knowledge of essential 
facts, should be submitted to the undersigned before November 15, 1931.  State- 
Communications 


ments on different men should be submitted on different sheets. 


relating to candidates are considered by the Council as strictly confidential. 


FOR ELECTION TO GRADE OF JUNIOR MEMBER 


Name and Education 


_Aamot, Loren 
U. of Minn., B. S. F., 1930. 
_ Andrews, James P. 
Oakland Male Academy, Mili- 
tary Institute. 
Anderson, Robert T. 
U. of Minn. B. S. F., 1930. 


Atwood, Paul E. 
U. of Maine, 3 yrs. towards 
Bao Hs 

Bassett, Edward William 
lUxof Bs Gs.B;A.se. 


Bell, Claude C. 
N. Y. State, B. S., 1923; M. F., 
1927. 


Bickford, C. A. 
Dartmouth, B. S., 1925; U. of 
Idaho, M. S. F., 1931. 


Beyer, Frank K. 
ComelleUser bes: 1929: U: of 
Wisconsin, M. S., 1930. 
Blatter, Paul W. 
U. of Minn., B. S. F., 1928. 


Calder, Lester E. 

U. of Washington, B. S. F. 
Carter, Harold A. 

Cornell U., B. S. F., 1928. 
Cary, Egbert S., Jr. 

Haverford, 1925-27; Cornell U., 

Bio. Hs 1930: 


Clemmensen, Niels K. 
Iowa State, B. S. F., 1926. 


Dunn, Paul M. 
Towa State, B. S. F., 1923. 


Title and Address 
Spring Valley, Minn. 


Assistant Forester, Virginia For- 
est Service, University, Va. 


Graduate Student, U. of Minn., 
2257 Langford Ave., St. Paul, 
Minn. 

General Surveyor, Prentiss & 
Carlisle Co., Inc., Bangor, Me. 


Junior Forester, Vancouver For- 
est District, 1225 Barclay St., 
Vancouver, B. C. 

Forest Products Engineer, Nat’l 
Committee on Wood Utilization, 
U. S. Dept. of Commerce, Wash- 
ington, D. C. 

Junior Forester, Southern Forest 


Experiment Station, New Or- 
leans, La. 
Junior Forester, Southern Forest 
Experiment Station, New Or- 
leans, La. 


Pulp grader and tester, Olympic 
Forest Products Co., Elks Club, 
Port Angeles, Washington. 
Logging Engineer, West Fork 
Logging Co., Mineral, Wash. 
Forest Ranger, Florida Forest 
Service, Defuniak Springs, Fla. 


Forester, Pocono Lake Preserve, 
Pocono Lake Preserve, Pa. 


Head Fire Warden, Southern 
Kraft Corp., Malvern, Arkansas. 


District Forester, Missouri For- 
estry Dept., Ellington, Mo. 


Proposed by 
Minnesota Sec. 


Allegheny Sec. 


Minnesota Sec. 


New England Sec. 


North Pacific Sec. 


Washington Sec. 


Gulf States Sec. 


Gulf States Sec. 


Minnesota Sec. 


North Pacific Sec. 
Southeastern Sec. 


Allegheny Sec. 


Ozark Sec. 


Ozark Sec. 
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Name and Education 
Eye, Berlin 
West Va. Free School, Graded 
Course. 
Flock, Kester D. 
U. of Montana, B. S. F. 


Friedman, Philip Frank 
INaeYspotate,e besser be 
M. S. F., 1931. 


1930; 


Frost, Clyde N. 
N. Y. State Ranger School, 
1924. 


Guild, Eugene R. 
Y. State B. S. F., 1920. 


Harding, Norman R. 
N. C. State, B. S. F., 1930. 
Hayward, Philips A. 
ING er clate boas bel o26" 
M. S. (Wood Technology), 
1927. 
Jackson, Chester W. 
U. of Montana, B. S. F., 1929; 
Studying for M. S., 1930-31. 


Jensen, Herbert A. 
U. of California, B. S. F., 1930. 
Jones, Fred J. 
High School 
College. 


and Business 


Knudson, Ray 
U. of Minn., B. S. F., 1928. 


Kohner, William G. 
U. of Mo., A. B., 1918; U. of 
Montes MaS5) 1920s Uswot 
Calif., 1 year, 1920-21. 


Macomber, Francis L. 
N. Y. State Ranger School, 
N. Y. State, 1 year, 1929-30. 


McCannel, Kenneth C. 
Rote BanG 1921699 limon 
Wash., 1922-26, B. S. F., 1926; 
Foe Wash., M. S. F. expected 


Maki, Tenho E. 


U. of Minn., B. S. F., 1930; 
iM, Sy aM 1931. 

Meschke, Karl G. 
Mich. Agric. College, (Now 


M. S. C.) B.S. F., 1915. 


Moran, Wendell 
U. of Wash., B S. F., 1927; 
Cornell U., M. F., 1928. 


Olsen, Carl Frederick 
Cornell U., B. S. F, 1928; 
Mare 1930. 
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Title and Address 


District Forester, Virginia Forest 
Service, University, Va. 


Junior Ranger Examiner, Region 
EWS Se Forest Service, Missoula, 
Mont. 

Field Ass’t, Dept. of Forest Engi- 
neering, N. Y. State College of 
Forestry, 1371 Washington Ave., 
Bronx, New York. \ 
Forester, Bathurst Power and 
Paper Co., Ltd., Bathurst, N. B., 
Canada. 

Forester, Fort Story U. S. Mili- 
tary Reservation, Cape Henry, 
Va. 

Ass’t Ranger, Florida Forest Ser- 
vice, Panama City, Fla. 

Chief, Technical Research, Nat’l 
Committee on Wood Utilization, 
Dept. of Commerce, Washington, 
DAG 

Temporary Ass’t, Grazing Survey, 
Beaverhead N. F., Forest Service, 
Missoula, Montana. 


Field Assistant, Calif. Forest 
Exp. Station, Berkeley, Calif. 


District Ranger, U. S. Forest Ser- 
vice, Oden, Ark. 


Gully, Minn. 


Instructor in Forestry, Pasadena 
Junior College, 1641% Acacia 
Street, Los Angeles, Calif. 


Research Assistant, New York 
State Ranger School, Wanakena, 
Neue 


Junior Forester, 
Service, Prince Rupert, 
(On educational leave.) 


B. C. Forest 
Bae 


Junior Forester, 
Forest, Juneau, Alaska. 


Forest Supervisor, Georgia For- 
est Products Co., Brunswick, Ga. 


Junior Forester, Tongass Natl. 
Forest, Juneau, Alaska. 


Junior Forester, Southern Forest 
Experiment Station, Starke, Fla. 


=. 


Tongass Natl. 


Proposed by 
Allegheny Sec. 


North’n Rocky Mt. Sec 


New York Sec. 


New England Sec. 


Washington Sec. 


Southeastern Sec. 


Washington Sec. 


North’n Rocky Mt. See 


California Sec. 


Ozark Sec. 


Minnesota Sec. 


California Sec. 


New York Sec. 


North Pacific Sec. 


Minnesota Sec. 
Southeastern Sec. 
California and Nortk 


Pacific Sections. 


Southeastern Sec. 


Name and Education 
Park, Barry C. 
U. of Mont., B. S. F., 1930. 


Pawek, Hugo J. 
awe or Minn, B.S. F., 1930. 
~ Rapraeger, Elmer F. 
U. of Wash., B. S. F. (Magna 
Cum Laude), 1930. 
Richmond, H. H. : 
Towa State, B. S. F., 1912. 
Robinson, Winfield N. 
U. of Minn., B. S. F., 1928. 
Snyder, Howard A. 
Penn. State, 1926-29; N. C. 
State, B. S F., 1930. 
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Title and Address 
Junior Range Examiner, Office 
of Range Management—R-1, Mis- 
soula, Mont. 
Field Assistant, 
Durham, N. C. 
Junior Forester, Office of Forest 
Products, Pacific Northwest For- 
est Exp. Station, Portland, Ore. 
Merchant and Logger, Cass Lake, 
Minn. 
Forest Ranger, Indian Field Ser- 
vice, Neopit, Wisconsin. 
Forest Ranger, Florida 
Service, Ebro, Florida. 


Duke Forest, 


Forest 


FOR ELECTION TO GRADE OF SENIOR MEMBER 


Barbour, William R. 
Andover, 1908; Sheffield Sci- 
entific School, Yale, Ph. B.., 
1911; School of Forestry, Yale, 
M. F., 1912. (For Reinstate- 


ment. 


Brandstrom, Axel J. F. 
U. of Wash., B S. F., 1919. 
(Junior member, 1928.) 
Doppel, Alfred A. 
Cornell U., B. S. F., 1924; 
M. S. F., 1925. 
(Junior member, 1927.) 
Dwinelle, Justin K. 
Hobart College, 3 years, Litera- 
ture; U. of Mich., 4 years 
lacking one month, Forestry. 
(Junior member, 1929.) 
Gooch, W. L. 
U. of Maine, 3 years; U. of 
Mich., B. S. 
(Junior member, 1925.) 
Herr, C.-S: 
Penn. State, B. S. F., 1925; 
Harvard Forest, M. S., 1930. 
(Junior member, 1926.) 


Kaylor, Jos. F. 
Penn. State, B. F. 
(Junior member, 1929.) 


Keib, John E. 
INemY es State, B.S: FB: 
(Junior member, 1927.) 
Langdell, Russell S. 
N. H. Agric. College, Special 
Forestry course. 
(Junior member, 1922.) 
McArdle, Richard E. 
Werote Mich Bay S-d., 919235 
M. S. F., 1924; Ph. D., 1930. 
(Junior member, 1925.) 


Superintendent of Forests, Porto 
Rican Insular Forest Service, 
Rio Piedras, Porto Rico. 


Senior Forest Economist, Pacific 
Northwest Forest Experiment 
Station, Seattle, Wash. 


Forester, Chamber of Commerce 
of United States, Washington, 
DAC: 


Assistant Supervisor, Kootenai 
F., Forest Service, Libby, 
Montana. 


Land Appraiser, Va. Conserva- 
tion and Development Commis- 
sion, Hopewell, Va. 


Assistant Extension Forester, U. 
of N. H., Lancaster, N. H. 


Assistant State Forester, Room 
133 State House, Indianapolis, 
Ind. 

Forester, Northern N. Y. Utili- 
ties, Inc., City of Watertown, 
Watertown, N. Y. 


President, Franklin Forestry Co., 
19 Belmont St., Lowell, Mass. 


Associate Silviculturist, U. S. 
Forest Service, Pacific Northwest 
Forest Exp. Sta., Portland, Ore. 
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Proposed by 
North’n Rocky Mt. Sec. 


Appalachian Sec. 


North Pacific Sec. 


Minnesota Sec. 
Minnesota Sec. 


Southeastern Sec. 


H. H. Chapman, R. C. 
Bryant, S. J. Record. 


North Pacific Sec. 


Washington Sec. 


North’n Rocky Mt. Sec. 


Appalachian Sec. 


New England Sec. 


Ohio Valley Sec. 
New York Sec. 


New England Sec. 


North Pacific Sec. 
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Name and Education 


Mitchell, Homer C. 
Wrota Michie Bar sant. 925: 


M. S. F., 1928. 

(Junior member, 1926.) 
Paton, R. R. 

Oberlin College, 1920-22; N. Y. 

State Damo wnt sae O25 ameales 

M. F., 1926. 


(Junior member, 1927.) 


Powell, Grant M. 
N. Y. State; Harvard Forest, 
M. F., 1925. 
(Junior member, 1928.) 


Sawyer, L. E. 
Mich. Agric., B. S. F., 1924. 
(Junior member, 1926.) 
Sundling, H. L. 
Mich. State, B. S., 1924; Penn. 
State, M. S., 1929. 
(Junior member, 1925.) 
Wiesehuegel, E. G. 
Usoie Mich BaeSsehe aL 922. 
U. of Idaho, M. S. F., 1929. 
(Junior member, 1927.) 
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Title and Address 


Assistant State Forester, Tupelo, 
Miss. 


Assistant Forester, Experiment 
Station, Wooster, Ohio. 


Supervisor, Otter River State 
Forest, Winchendon, Mass. 


6 


Extension Forester, Illinois State 
Natural History Survey and Col- 
lege of Agriculture, Urbana, III. 
Assistant Silviculturist, Calif. 
Forest Exp. Station, Berkeley, 
Calif. 


Assistant Professor of Forestry, 
Ohio State U., Columbus, Ohio. 


Proposed by 
Gulf States Sec. 


Ohio Valley Sec. 


New England Sec. 


Ohio Valley Sec. 


California Sec. 


Ohio Valley Sec. 


W. C. Howarp, 


Member of Council in Charge of Admissions. 


SOCIETY OFFICERS 
eS aN 


Officers and Members of Executive Council 


President, Paut G. RepincTon, Biological Survey, Washington, D. C. 
Vice-President, Joun D. GutTuriz, Forest Service, Portland, Oregon. 
Secretary-Treasurer, E. Morcan Prysr, Office of Indian Affairs, Washington, D. C. 


Executive Council 


The Executive Council consists of the above officers and the following members: 


Term expires Term expires 

Bure OTUART = 2 ew Dec. 3121931" Crrron Di How Dec. 31, 1933 
EENORIGEOPOLD) a2. ek Bek Deo, Sea al ~ Snigitn Oey ed Dec. 31, 1933 
feel MUNGER Decwesie 931 RALPH So LLOSMER ee eee Dec. 31, 1933 


Spe G HOWARDS. 2 Se YS Decwol-s 1931) CLAUDE) Re DILLOTSON== ae, Dec. 31, 1933 


Member in Charge of Admissions 


W. G. Howarp 


Executive Officers 
F. W. Reep, Executive Secretary L. Auprey WarrEN, Business Manager 
810 Hill Bldg., Washington, D. C. 


Editor, Journal of Forestry 
EMANUEL Fritz, 231 Giannini Hall, Berkeley, Calif. 


Section Officers 


Allegheny 
R. D. Forbes, Chairman, Allegheny Forest Exp. Sta., 3437 Woodland Ave., Philadelphia, Pa. 
H. S. Newins, Vice-Chairman, State House, Charleston, W. Va. 
H. F. Round, Secretary, Forester’s Office, Pa. R. R. Co., Philadelphia, Pa. 


; 
’ 


Appalachian 
Verne Rhoades, Chairman, P. O. Box 1346, Asheville, N. C. 
C. F. Evans, Vice-Chairman, 223 Federal Bldg., Asheville, N. C. 
W. K. Beichler, Secretary, 222 Federal Bldg., Asheville, N. C. 


California 


William G. Durbin, Chairman, U. S. Forest Service, Susanville, Calif. 
Myron E. Krueger, Vice-Chairman, 231 Giannini Hall, Berkeley, Calif. 
Hubert L. Person, Secretary, 332 Giannini Hall, Berkeley, Calif. 


Central Rocky Mountain 


Allen S. Peck, Chairman, U. S. Forest Service, Denver, Colo. 
John W. Spencer, Vice-Chairman, U. S. Forest Service, Denver, Colo. 
J. A. Donery, Secretary, U. S. Forest Service, Denver, Colo. 


Gulf States 


E. A. Ziegler, Chairman, Southern Forest Experiment Sta., New Orleans, La. 
Fred B. Merrill, Vice-Chairman, State Forester, Jackson, Miss. 
A. R. Spillers, Secretary, U. S. Forest Service, New Orleans, La. 
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Intermountain 


Earl C. Sanford, Chairman, U. S. Forest Service, Ogden, Utah. 
T. G. Taylor, Vice-Chairman, U. S. Forest Service, Logan, Utah. 
F. G. Renner, Secretary-Treasurer, U. S. Forest Service, Ogden, Utah. 


Minnesota 


R. N. Cunningham, Chairman, Lake States Forest Exp. Sta., University Farm, St. Paul, Minn. 
Raymond E. Stevens, Secretary-Treasurer, Minn. Land Economic Survey, University Farm, 
St. Paul, Minn. 


%, 
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New England - 


Austin F. Hawes, Chairman, State Forester, Hartford, Conn. 
H. J. MacAloney, Secretary, Northeastern Forest Exp. Sta., Amherst, Mass. 


New York 


Arthur S. Hopkins, Chairman, Conservation Dept., Albany, N. Y. 
H. C. Belyea, Secretary, College of Forestry, Syracuse, N. Y. 


Northern Rocky Mountain 


D. S. Olson, Chairman, U. S. Forest Service, Missoula, Mont. 
C. K. McHarg, Vice-Chairman, U. S. Forest Service, Coeur d’Alene, Idaho. 
I. T. Haig, Secretary, N. Rocky Mt. Forest Exp. Sta., Missoula, Mont. 


North Pacific 


L. F. Cronemiller, Chairman, State House, Salem, Ore. 
R. E. McArdle, Secretary-Treasurer, 514 Lewis Bldg., Portland, Ore. 


Ohio Valley 


E. M. Bruner, Chairman, 516 Federal Bldg., Louisville, Ky. 
T. W. McKinley, Secretary-Treasurer, Isaac Bernheim Estate, Shepherdsville, Ky. 


Ozark 


George R. Phillips, Chairman, Oklahoma Forest Service, Oklahoma City, Okla. 
A. C. Shaw, Vice-Chairman, U. S. Forest Service, Hot Springs, Ark. 
Charles A. Gillett, Secretary, Extension Service, Little Rock, Ark. 


Southeastern 


S. J. Hall, Chairman, 1412 Barnett Natl. Bank Bldg., Jacksonville, Fla. 
E. W. Hadley, Vice-Chairman, Lake City, Fla. 
W. H. Moore, Secretary-Treasurer, c/o James D. Lacey Co., Jacksonville, Fla. 


Southwestern 


Quincy Randles, Chairman, Forest Service, Albuquerque, N. Mex. 
D. A. Shoemaker, Vice-Chairman, U. S. Forest Service, Albuquerque, N. Mex. 
Stanley F. Wilson, Secretary, U. S. Forest Service, Albuquerque, N. Mex. 


Washington 


H. A. Smith, Chairman, U. S. Forest Service, Washington, D. C. 

C. Stowell Smith, Vice-Chairman, Natl. Lumber Mfrs. Assoc., Transportation Bldg., 
Washington, D. C. 

Alfred E. Fivaz, Secretary, Bureau Plant Industry, Washington, D. C. 


Wisconsin 


C. J. Telford, Chairman, Forest Products Laboratory, Madison, Wis. 
M. Y. Pillow, Secretary, Forest Products Laboratory, Madison, Wis. 


HARDY NORTHERN GROWN EVERGREENS 


Send for Prices on Red Pine, White Cedar, etc. 
Also New Spring List of Seed Based on Germination Tests 


TESTED SEED PAYS 


DESK X FORESTRY DIVISION, PORTLAND, MAINE 


‘ 


Your Attendance At The 
Annual Meetin?, Will Pay Dividends 


In Ideas And Valuable Contacts 


MAKE YOUR PLANS NOW TO ATTEND THE ANNUAL 
MEETING OF THE SOCIETY 
DECEMBER 29-31, 1931, NEW ORLEANS, LA. 


Two days will be given over to the presentation of papers followed by a day’s 
field trip to observe the forestry work of the Great Southern Lumber Company. 
The banquet and dance, to which the ladies are invited, will be at the Jung Hotel, 
December 30, 1931. 


Special railroad rates of a fare and a half for round trip tickets are assured 
for all who register at the headquarters of the American Association for the 


Advancement of Science. 


The tentative program of the Annual Meeting provides for papers on For- 
estry in the South; Uses of Aerial Photographs in Forest Mapping (illustrated) ; 
Work of the Forest Survey; Wisconsin Land Survey; Our National Erosion Prob- 
lem; National Timber Conservation Board; The Hardwood Industry; Role of For- 
est Products in Railroad Revenue; National Aspects of Cooperative Fire Prevention; 


Land Use Problem of the South, etc. 


If you plan to attend, please notify NOW the Chairman of the Committee, 
G. H. Lentz, Southern Forest Experiment Station, 348 Baronne St., New Orleans, 


Louisiana. 


Entertainment Will Be Provided For the Ladies. 


BACK FIRING 


IS AN EFFECTIVE WAY TO STOP FOREST FIRES 
THE “CENTRAL” FOREST FIRE TORCH 


Has no equal for quickly starting Back Fires. Friction Cap Ignition, NO MATCHES REQUIRED. 
Generates a very hot flame (2000 deg. Fahr.). Burns ten minutes. Tin tube ferrule permits use of long 
sapling. No stooping. In use at many government and state reservations. 


Will burn all kinds of slash. 
Shipments may be made from our plants situated in Massachusetts and Indiana Sid also from 
Distributors’ warehouses. : 


INEXPENSIVE CONVENIENT KEEP INDEFINITELY 
MANUFACTURED BY NEVE 
CENTRAL RAILWAY SIGNAL COMPANY, INC. NEWTON, MASS. 


TREE SEEDS NURSERY STOCK 


We collect Seeds of all Gulf Coast and Western Conifers—Particular Attention 
Given to Source Site Records. 


SPECIES AND SITE DATA GUARANTEED 


We have surplus stock in our three forest nurseries— 
Louisiana — California — Washington 


SPECIAL PRICES TO FOREST PLANTERS 
FORESTRY DEPARTMENT, LONG-BELL LUMBER COMPANY 
LONGVIEW, WASHINGTON 


are most quickly and surely locate 
by the use of 


Observation 
Towers 


vW 


If you have not seen the booklet on 


Forest Service Tower: 

published by the Aermotor Co. you 

should send for it at once. It shows 

a variety of styles and heights of 

galvanized steel towers suited to every 
condition and need. 


- AERMOTOR CoO. 
2500 Roosevelt Road + Chicag 


